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Our DASH" Is A Master At Schematic Design. 
Now Meet DASH-2; Our Ph.D! 


DASH-1...A Master At The Game 

DASH-1 has already proven its 
incredible value to design engineers 
by creating perfect schematics and 
related documentation on an IBM 
PC, XT or AT in a fraction of the time 
it would take using old-fashioned 
manual methods. 


Meet DASH-2...Our Enhanced Ph.D. 


Now DASH-2 makes you even more 
productive with a coordinated set of 
new enhancements using FutureNet's 
graphics controller and mouse. 

Here’s what our “Graduate” gives 
you: Jag And Drag: Allows you to pick 
an alphanumeric field, symbol, or 
drawing area and drag it across the 
screen while maintaining all connec- 
tions. Real Time Rubber Banding: 


FutureNet, DASH and STRIDES are trademarks of FutureNet 
Corporation. IBM is a registered trademark of the IBM 
Corporation. CADAT is a trademark of HHB Softron, Inc. 
DASH CAD Translators (Partial List): APPLICON, CADAM, 
CADAT, CALAY, CALMA, CBDS, COMPUTERVISION, 
GERBER, RACAL-REDAC, SCICARDS, TEGAS. 


Simplifies cleanup since all connecting 
lines follow along at right angles as 
symbols or areas are moved. Snap 
To Closest Pin: When drawing wires, 
you merely have to position the cursor 
in the vicinity of a pin. Connections are 
automatically snapped into place. 
DASH-2 Also Provides: Area Defini- 
tion using the Mouse, Auto Pan, Multi- 
Level Zoom, Insert Alohanumeric Field, 
Window Save, On-Line Help Screen, 
On-Line Parts Selection and Execute 
DOS Commands. 


DASH Is Multilingual 

Our DASH translators interface 
with virtually all CAD systems. And we 
also provide direct connection to DEC, 
IBM and other computers. Other tools 
include the STRIDES hierarchical 


option which handles up to 99 levels of 
nesting, perfect for VLSI designs...and 
CADAT logic and fault simulation that 
can handle designs of up to 10,000 
gates right at your desk and up to 
100,000 gates using our CAD translator! 


Our Graduates Work Cheap 

The DASH-2 add-on package Is just 
$5980 for the IBM PC and $6280 for the 
XT or AT. Complete systems are avail- 
able including the IBM computer and 
printer for less than $10,000! If you 
already own a DASH-1 you can up- 
grade It to a DASH-2 in the field for 
merely $250. 

If you're designing schematics you 
should graduate to DASH. Call for the 
whole story. 

Productivity of the Future... today. 


FUutUreNet__ 


FutureNet Corporation e 6709 Independence Avenue 


Authorized = ; ” Value-Added Dealer 


Canoga Park, CA 91303 e TWX: 910-494-2681 


(818) 700-0691 
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The LAN nut. 

When you're developing a 
LAN-based computer system, 
you re faced with a tough nut to 
crack. You need to know what's 
going on in your Local Area 
Network system. Many com- 
puters are carrying on many 
conversations. Simultaneously. 
And at speeds 10,000 times 
faster than traditional data com- 
raalblaller-la(ovelcte wloh ae (oR elem Keim tz 
How do you debug it? How does 
the system really perform? 

Excelan can help you crack 
that nut with the Nutcracker", 
the world’s only comprehensive 
analyzer/simulator for Ethernet 
systems. Packaged as an 
integrated workstation, the 
Nutcracker provides advanced 


WAND mtatsieaeleat-ialt-laelemer-leehuc-lic 
ver] 9-1 6) (ome) mente] .@1nlema=t-} algal 
diagnostic decisions at 10 mil- 
lion bits per second. Also in- 
cluded is an 8086-based CPU, 
about 1 MB of RAM, a 20 MB 
disk, a 600 KB floppy, keyboard, 
12” CRT and 100 cps external 
printer, and complete menu- 
driven software that brings the 
power of the Nutcracker to you. 
With the Nutcracker con- 
nected to the Ethernet cable, 
you're in control. You can create 


&x<CELAN 


“Excellence in Local Network Technology”’ 


2180 Fortune Drive 
Slane lecm Orelilielealtcucren tol 
(408) 945-9526 TELEX 176610 





late Me(=iKcvelm sy-10 ale) (efe| Cero] mexelalele 
tions for shake-down testing. 
Powerful filtering facilities allow 
you to extract precise packet 

Fil okidustelaatmiolmautere(oularem-lare 
aeclenlatem it larei telat comalareRaates( 
elusive bugs. You can generate 
aechiaton Colmciinelel (-lalele mem c-1ulele i 
Key-Yemexoyatolialoyatcmra tere malte james) 
aroyemabeatcurit-]aeleiavemeat=r-lahmuele, 
can track system performance 
against this regulated traffic 
load. 

Increase your productivity, 
speed development time, and 
get your network system up and 
running — with confidence in it’ 
performance and integrity. 

Mlolrameoyanloleiccimlarelecianml=t-16 
ers. Crack the LAN nut with the 


~ Excelan Nutcracker. 
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PREVIEWS 


Next ElectronicsWeek 


Annual Market Report analyzes the figures for 1985 


Coming up in the next issue, Jan. 1, 1985, will be the eagerly awaited Annual 
Market Report, the sector-by-sector analysis of what 1985 will be like. 
Compiled in New York by Business Editor Robert J. Kozma, the article 
contains reporting from ElectronicsWeek’s 11 news bureaus in the US., 
Europe, and Japan. In addition, there will be authoritative figures charting 
the next 12 months. It’s the highlight of an issue that no one involved in the 
electronics industries can afford to miss. 


MOS meets the radiation challenge 


Up to now, systems that required radiation-hardened integrated circuits also 
required bipolar ICs or some exotic—and expensive—semiconductor tech- 
niques. However, new processing methods, geometries, and materials that are 
being used in new MOS and CMOS circuits to increase performance and 
density have also shown increased tolerance to radiation. Examine these new 
developments in the Jan. 1 issue in an article by Carl Gusert of Intel Corp. 
and Kenneth A. Marks of the Boeing Radiation Effects Laboratory. 


Looking ahead in ElectronicsWeek 


The bills for Christmas 1984 may still be unpaid, but the consumer electron- 
ics people are about to assemble in Las Vegas to decide what technologies to 
put their money on for the Christmas 1985 selling season. The event is the 
Winter Consumer Electronics Show, one of the biggest events on the indus- 
try’s calendar. For a sneak preview, check the special technology reports in 
an upcoming issue. 

What is random repetitive sampling? Briefly, it is a technique that, by using a 
digital oscilloscope, permits signals to be stored independently of their rela- 
tionship to a trigger. To learn more about random repetitive sampling’s 
applications and advantages, see a future issue of ElectronicsWeek. 
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Here’s another bright idea from HP 





LED’s with added features that save you money. 


HP's lamps help you 
do more for less. 

HP gives you more 
features per lamp at 
less cost than if you had 
to buy each additional 
feature separately. We 
applied this simple, 
useful, concept of 
added value to five 
families of our popular 
lamps. You'll find they 
have more to offer than 
illumination, and you 
can order free samples 
right now. 


HP added features 
that meet real-world 
design needs. 

Here's what HP's 
lamps now offer: 

e Tape and reel 
solid state lamps — HP's 
solid state lamps are now avail- 
able on tape and reel, and are 
compatible with radial lead auto- 
matic insertion equipment. You 
save on insertion costs and 
damaged leads. 

e Low current lamps — These 
tinted diffused LED lamps were 
designed and optimized for low DC 
current operation. Our new low 
current lamps operate from 2-7 
mA and give off as much light 
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as most lamps at 10-20 mA. 
And since these lamps are CMOS 
compatible, you save on power. 
e Right angle lamps — The 
HLMP-5000 series of Right Angle 
Indicators are industry standard 
status indicators with pre-bent 
leads and housing so there's no need 
to bend leads after wave soldering. 
e Integrated resistor lamps — 
Our 5 volt and 12 volt series 
lamps contain an integral current 
limiting resistor in series with 
the LED. This allows the lamp to 
be driven from a 5 volt/12 volt 
source without an external current 
limiter. You save on board space 
and the cost of external resistors. 
e Ultra-bright lamps — 
These clear, non-diffused lamps 
out-perform conventional LED 
lamps. They use new higher 
intensity material to achieve 
superior product performance 
making them ideal for replacing 


HEWLETT 
PACKARD 
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current-hogging 
miniature incandes- 
cents. They’re bright 
and reliable. 


Send for your free 
samples today. 

For free samples 
of HP’s new value- 
added lamps, circle 
the reader service 
number, or complete 
and mail the coupon. 
For pricing and 
delivery information, 
contact your local 
Hewlett-Packard 
components distribu- 
tor. In the U.S., 
call Hall-Mark, 
Hamilton/Avnet or 
Schweber. In Canada, 
call Hamilton/Avnet 
or Zentronics, Ltd. 
Th Yes! Let me sample how 
HP’s lamps do more for less! 


Name 
Company 
Address 
City 


Zip Phone 

In the U.S., mail coupon to: 
Hewlett-Packard, 1820 Embarcadero 
Rd., Palo Alto, CA 94303. In Europe: 
Hewlett-Packard, Nederland BV, 
Central Mailing Dept., P.O. Box 529, 
1180 AM Amstelveen, The Netherlands. 


HP: The right choices 
for more value in 
LED lamps. 


State 
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A McGRAW-HILL ELECTRONICS PUBLICATION 


THE VOICE OF THE INDUSTRY, HEARD EVERY MONDAY 


Techno!ogy Around the World 


Computer-Integrated Manufacturing A! transforms CAD/CAM to CIM 








as seven industrial heavyweights and a pair of federal 





agencies aim for CIM expert systems in four-year, $23 million project 





to link work stations to automated factory 17 








Factory Automation General Motors’ MAP, for manufacturing 





automation protocols, has won impressive endorsements 





as the system appears to be destined to become a standard 


Cellular Radio Italians hope neighbors will buy their equipment 34 


Computer Marts Asian entrepreneur opens in Hong Kong 36 


to quit Brazil as nation limits business in digital exchanges 
to firms that are totally native-owned 40 


greater role for West Coast in IEEE affairs. Smith sees 
Merit in assisting contractors 51 
Companies PC-priced CAD gear threatens high-priced work stations. Indicted 


: Aloha Industries faces uncertain future 54 (continued on p. 6) 


Telecommunications New law forces foreign PABX suppliers 
People Telecom lawyer wants deregulation regulated. Evans seeks 
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Wherever you need 
100 Watts of RF power 
from 10kHz to 400MFiz... 











Imagine the tremendous versatility ance. And will withstand all mis- 
you could enjoy with the extremely matched loads including short and 
wide coverage of just these two mee open circuits. 


broadband power amplifiers. 


The ENI 5100L spans the frequency 
range of 1.5 to 400 MHz with a Class 
A linear output rating of 100 Watts 
and a flat 50 dB gain. And it will de- Tavilall on &-lare[melir-|®)®)i(e-1dea sana es 
liver 200 Watts from 1.5 to 200 MHz. 100 Watts... ENI has it covered! 


The ENI 2100L covers the range from For more information, a demonstra- 
10 kHz to12 MHz witha ClassA linear Both units are solid state. Both units tion, or a full line catalog, please 
output of more than100 Watts. Andit, are unbelievably rugged. Uncondition- contact us at ENI, 3000 Winton Road 
too, can deliver 200 Watts over much _ ally stable. Will not oscillate for any South, Rochester, NY 14623. Call 716/ 
of its useful frequency range. conditions of load or source imped- 473-6900, or telex 97-8283 ENI ROC. 
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The advanced design line of RF power amplifiers 


Now there’s no need to buy a whole 
expensive spread of individual units. 
With just these two portable ampli- 
fiers, you can work on an almost 





ENI products available through ENI Power Systems, Ltd., 23 Old Park Road, Hitchin, Hertfordshire, England SG52JS, Tel: Hitchin 51711, TELEX 825153 
ENI UK G. And: AUSTRALIA: Elmeasco Instruments Pty. Ltd., Concord N.S.W. Australia, Tel: 939-7944 BELGIUM: MCR Electronics Marketing, 1420 Braine 
L’Alleud, Belgium, Tel: 02/384.80.62 DENMARK: Instrutek, 8700 Horsens, Tel: 05-6100 EGYPT: Electronic Precision Instrument Co., P.O. Box 1262, Cairo, 
Arab Republic of Egypt, Tel: 860819 FRANCE: Comsatec, 92300 Levallois-Perret, France, Tel: 758.59.10 GERMANY, AUSTRIA: Kontron Elektronik GmbH, 

8057 Eching/Munich 1, Germany, Tel: 89-3188-1 ISRAEL: RDT Electronics Engineering Ltd., Tel Aviv 61210, Israel, Tel: 483211-5 ITALY: Vianello S.p.A., 


|-20121 Milano, Italy, Tel: 34.52.071 JAPAN: Astech Corporation, Shinjuku-ku, Tokyo 160, Japan, Tel: Tokyo 343-0601 NETHERLANDS: Koning en Hartman 
Elektrotechniek B.V., The Hague 2040, Netherlands, Tel: 70-678380 SOUTH AFRICA: Associated Electronics (Pty.), Ltd., Jonannesburg, South Africa, 
Tel: 724-5396 SWEDEN: Saven AB, S-I8500 Vaxholm, Sweden, Tel: 0764/31580 SWITZERLAND: Kontron Electronic AG, 8048 Zurich, Switzerland, 
Tel: 01 62 82 82 UNITED KINGDOM: Dale Electronics, Ltd., Frimley Green, Camberley, Surrey, England, Tel: Deepcut (02516) 5094 
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Special Technology Reports 


Integrated Circuits VHSI!C-insertion program starts to pay dividends. 











After five years and $340 million, 1%-um chips from Phase 1 





of the military’s effort to develop high-speed circuits begin to save 





Space and add functions and higher performance to triservice programs 57 





Executive Outlook Executives see fairly smooth road for 1985 





even though threats of a zooming deficit, higher interest rates, 





and a cooled-off recovery late in the year could lead 


to a gloomier outlook for the electronics community 86 





Semiconductors How the new copyright act protects IC masks 





by drastically changing the rules of the reverse-engineering dodge 99 


Local-Area Networks AT&I’s 1-Mb/s and IBM’s 2-Mb/s nets are vying 
for selection by the IEEE as a standard for personal computers 107 


New Products 


Features | 
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You OWE IT To YOURSELF 
To CHOOSE FROM THE BEST. 


Choosing the right logic analyzer 


can be tough. But one thing is 
clear—you want all the advantages 
you know you can count on from 
the performance leaders. 


EVEN AMONG THE LEADERS, 
THE DIFFERENCES CAN BE 
SIGNIFICANT. 


For example, not all the top logic 
analyzers give you 200 MHz timing. 
Or highly sophisticated linkage 
and interactive analysis. Or 1000- 
word deep data collection and 
auxiliary memories. Or an easy-to- 
use ASCII keyboard. Or floppy disk 
data storage. Only Nicolet’ 800 









series gives you all these advantages. 
In the end, though, it’s Nicolet’s 
unmatched price/performance ratio 


that’s the most important difference. 


SOME LOGIC ANALYSIS SYSTEMS 
GROW WITH YOUR NEEDS. 
SOME DON’T. 


Only Nicolet makes it easy and 
inexpensive to enhance perform- 
ance—not just add channels—any 
time you need it. And the NPC-800 
Series gives you five instruments to 
choose from starting at $7950, and 
more options than anyone else in the 
industry: Waveform Recorder, Per- 
formance Analysis, CT/SA, Com- 
puter/IEEE-488 Controller, Printer 
Software, Non-Volatile Memory, Dot 
Matrix Printer, and Second Disk Drive. 











PUT THE LEADERS TO THE TEST. 


When you really think about it, 
the only way to be sure is to let the 
best logic analyzers prove what 
they can do—for you. When it 
comes to capability, versatility, and 
performance, there’s really only one 
choice. For a Logic Analyzer Com- 
parison Chart, call: (800) NICOLET 
or (415) 490-8300 (inside CA). 
Nicolet Paratronics Corporation, 201 
Fourier Ave., Fremont, CA 94539. 
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ElectronicsWeek 


UP FRONT 


Labor index points to poor year for chip makers .. . 


December layoff announcements at Texas Instruments Inc. and Synertek Inc. 
may be only the first signs of a serious squeeze on workforces by chip 
makers. Advanced Associates, whose C-1 labor index has called the turn on 
employment levels accurately over the past decade, now forecasts an 8% to 
10% workforce reduction by the middle of the second quarter. The index, 
says Phil Holden, president of the Richardson, Texas, consulting firm, shows 
total employment up 34% in the past two years. But It registered a slowdown 
in the growth rate last September. And near the end of the first quarter or 
early in the second quarter of 1985, the industry is expected to cross the 
index’s “‘unity’’ line—where the total labor force begins to shrink. 


. . . aS book-to-bill ratio continues to slide 





For the second straight month, the semiconductor book-to-bill ratio in Novem- 
ber hit an all-time low, falling to 0.61 from the 0.67 registered in October. It 
was the 11th month in a row that the index had declined since hitting its all- 
time high of 1.66 last December. The Semiconductor Industry Association, 
which in September had predicted a 53% jump in semiconductor sales in 
1984 and 21% growth next year, has now slashed the figures to 46% for 
1984 and a mere 10% in 1985. 


Computer makers, as well, will find scant joy in 1985... 


Add the Computer and Business Equipment Manufacturers Association to the 
growing list of businessmen who are convinced the economy has slowed. 
CBEMA now predicts that revenues in its industries will grow by 12.4% in 
1985 to reach $173 billion. That represents a sharp drop from the 18.5% 
sales jump made in 1984 and falls short of the 14.1% average growth rate 
that has marked the industry’s last 10 years. 


... With even the fast-growing software industry threatened 


If the U.S. software industry can withstand mounting competition from foreign 
sources, its worldwide revenues could grow by 30% a year to reach $41 
billion by 1987 and account for 75% of the world market, asserts a new study 
by the Department of Commerce. Currently, the industry faces competitive 
disadvantages because of rampant software piracy and market restrictions in 
foreign nations. In the future, improved software engineering and cheaper 
labor costs could give overseas houses an edge, the study predicts. 


TI researchers stack their chips for high density | 


Researchers at Texas Instruments have developed an experimental 64-K 
static random-access memory, the first, they say, to use fully self-aligned 
stacked CMOS technology. The structure immunizes high-density static RAMs 
to upsets by alpha particles. Although there have been other stacked CMOS 
memories, this is the first in which the p-channel devices overlaid on the n- 
channel devices built in the bulk silicon are self-aligned to the gate electrodes 
underneath. The process permits fabrication of extremely small channel 
lengths and thus can take full advantage of the stacked geometry to produce 
very small cell sizes. The memory was described last week at the International 
Electron Devices Meeting in San Francisco. 
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e RN-5 sets new standards as 
akes measurements, result 
aluation, and listing extremely 

AS. 

e RM-5 has been improved 

dis even more versatile. 

For the first time ever a test set 
this kind has 3 IF ranges — 

) MHz, 35 MHz and now 

0 MHz. 

No other test set allows you to 
mote control all generator and 
ceiver functions via IEC 625/ 
EE 488 interfaces. 

Suitable for all radio-link and 
atellite systems 
Wideband modem replaces 
st modem 
the send-side it is integrated in 
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More versatile than ever! 
he RM-5 Radio-link Measuring Setup now has 140 MHz IF 


the RMS-5, at the receive-side 


the RMED-5 Wideband Demodu- 


lator is used. 

* Calculates intermodulation 
noise from distortion measure- 
ments (see Fig.) 

* Results are shown using the 
INTELSAT tolerance masks for 


IF-to-IF frequency response and 


IF-to-IF group delay response at 
all common carrier bandwidths. 
The RM-5 can do even more: 
* Automatic adjustment to the in- 
put level 

* All results and parameters are 
shown on the screen 

* Digital noise averaging 

* Curve analysis shows linear 
and non-linear distortion compo- 
nents. 

* BB level measurements 

* Normaliser 

* Video output for a plotter or 
monitor 

If you are interested, and would 
like to receive further infor- 
mation, just send off the cou- 
pon opposite. 
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CL] Technical info on the RM-5 
CL] A visit from a sales engineer 


Company 
Address 


Wandel & Goltermann 
P.O.Box 45 - Abt. VW 

D-7412 Eningen u.A. 

Fed. Rep. of Germany 

Tel. +(49) 7121-89 11 

Telex 7 29 833 wug d 
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Most companies view investments as a simple, two-way proposi- 
tion: You put something in; you get something out. 






























At Xebec it is a four-way proposition where how much we get 
back depends not just on how much we put in, but where _ 
we put it. | 


Our investments in research and development, computer-aide 
design, education, on-shore production facilities and, most o 
all, in manufacturing technology, yield an impressive Re 
can be seen as a four-pronged compass. 


One prong points upward to our higher product qua 
customer service. A second points forward to our co 
technological advances. Yet a third a 5 donna to lov 


microcomputer disk sopmollers te oe ie 
recent introduction of a genuine tech: bei g 
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3rd International Modal Analysis 
Conference, The International Soci- 
ety for Modal Testing and Analysis 
and Union College (Peter B. Juhl, 
Union College, Graduate and Con- 
tinuing Studies, Wells House, 1 
Union Ave., Schenectady, N.Y. 
12308), Orlando Marriott Inn, Or- 
lando, Fla., Jan. 28-31. 


Communication Networks Confer- 
ence & Exposition, Conference Man- 
agement Group (375 Cochituate 
Road, Box 880, Framingham, Mass. 
01701), Washington Convention 
Center, Washington, Jan 28-31. 


Industrial Productivity Conference 
and Exposition, Society of Manufac- 
turing Engineers (1 SME Dr., Dear- 
born, Mich. 48121), Expo Centre, 
Orlando, Fla., Jan. 29-31. 


Micro-Computer °85, Messe Frank- 
furt Ltd. (Philippe Hans, German 
American Chamber of Commerce, 
666 Fifth Ave., New York, N.Y. 
10103), Frankfurt Fairgrounds, 
Frankfurt, West Germany, Jan. 29- 
Feb. 3. 


Aerospace Applications Conference, 
IEEE (Russell Gaspari, Hughes Air- 
craft, MS S12/W315, P.O. Box 
92919, Los Angeles, Calif. 90009), 
Snowmass, Colo., Feb. 2-9. 


1985 Office Automation Conference, 
American Federation of Information 
Processing Societies Inc. (1899 Pres- 
ton White Dr., Reston, Va. 22091), 
Georgia World Congress Center, At- 
lanta, Feb. 4-6. 


Fourth Middle East Communication 
Show, Kallman Associates (5 Maple 
Ct., Ridgewood, N.J. 07450), Bah- 
rain, Feb. 4-7. 


Mini/Micro West, IEEE and ERA 
(Electronic Conventions Manage- 
ment Inc., 8110 Airport Blvd., Los 
Angeles, Calif. 90045), Anaheim Hil- 
ton Exposition Center, Anaheim, 
Calif., Feb. 5-7. 


The Annual Conference on Automa- 
tion Technology For Management 
and Productivity Advancements 
Through Distributed CAD/CAM 


and Engineering Data Handling Sys- 
tems, Automation Technology Insti- 
tute (P.O. Box 242, Pebble Beach, 
Calif. 93953), Monterey Conference 
Center, Monterey, Calif., Feb. 5-7. 


Winter Meeting, Power Conversion 
Products Council International (Bet- 
sy Bevington, PCPCI, P.O. Box 637, 


~ Libertyville, Ill. 60048), The Double- 


tree Inn, Scottsdale, Ariz., Feb. 6-8. 


Stride Faire ’85, Stride Micro (Stride 
Micro, 4905 Energy Way, Reno, 
Nev. 89502), MGM Grand Hotel, 
Reno, Nevada, Feb. 8-10. 


Optical Fiber Communication Con- 
ference, IEEE and Optical Society of 
America, (OSA, 1816 Jefferson PIl., 
N.W., Washington, D.C. 20036), 
Town & Country Hotel, San Diego, 
Feb. 11-13. 


Southern Telecommunications Show- 
case °85, United States Telecom- 
munications Suppliers Assoc. (333 
N. Michigan Ave., Suite 1618, Chi- 
cago, Ill. 60601), New Orleans Con- 
vention Center, New Orleans, Feb. 
12-14. 


The Golden Gate Metals and Weld- 
ing Conference, American Society 
for Metals, et al. (Kim Mahin, Law- 
rence Livermore National Laborato- 
ry, P.O. Box 808, Livermore, Calif. 
94550), Sheraton-Palace Hotel, San 
Francisco, Feb. 12-15. 


Seminars 





User Documentation, American 
Management Associations (Box 319, 
Saranac Lake, N.Y. 12983), Amfac 
Hotel, Los Angeles, Jan. 28-30. 


Long-Range Information Systems 
Planning, American Management 
Associations (Beth Ranney, Program 
Director, American Management As- 
sociations, 135 West 50 St., New 
York, N.Y. 10020), Phoenix Hilton, 

Phoenix, Ariz., Jan. 28-30. | 


International Solid-State Circuits 
Conference, IEEE (345 E. 47 St., 
New York, N.Y. 10017), New York 
Hilton, New York, Feb. 13-15. 
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Cool Chips 


clip to the P?C-bus | 





The Philips I?C-bus family of 
CMOS and bipolar circuits. With : 








on-chip interface to clip to the modules. Benefits at every 
two-wire, serial I?C-bus and give stage, plus the gains of using 
you speed, flexibility and a standard ICs. 
economy in system design. | 
A fast-growing family of - And with Philips ICs in CMOS 
processors and general- you gain still more. Interference 
purpose as well as dedicated protection, low power, high 
peripherals. | noise immunity and a very wide 
_ supply voltage range. Ideal for 

A family with solid benefits! portable and battery-backed 

systems, particularly in our 
Modular! You go straight from so-small SO-packages. . 
concept to products. For more information, contact: Philips put I2C-bus chips in standard 

. Philips Electronic Components DIL as well as in SO and VSO 

Flexible! Your basic designs are | and Materials Division, mini-packages. Comparison shown 
adaptable and expandable. And 5600 MD Eindhoven, here is between 40-pin DIL and 
your software is standard _ The Netherlands 40-pin VSO. 


a Making the Most of CMOS 
comers = = -- . PHILIPS 


and materials 
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GATE ARRAY FACTORY. | 


Now you don’t have to waste weeks waiting for 
custom gate arrays. Or face project-killing front end 


costs. —_ Get the AmPAL22V10 and 
be your own boss. 

With our new 22V10 PAL® device, you can 
make up as many logic devices as you need, for any 
number of gates up to a thousand. 

And you can make as many of each design as 
you need. Or change your mind, and your design. 
, tT) : Right on the spot. 

rr . : The best pal a designer ever had. 

The AmPAL22V10 not only gives you the 
room to do all this—it’s one of the biggest PAL de- 
vices in the world —it gives you the flexibility. Its 182 
product terms are distributed from 8 to 16 terms 
per output, just like you use them. 

You determine the output architecture, too. Each 
output pin on a 22V10 can be either combinatorial 
or sequential, active high or active low. 

Which adds up to remarkable production efficien- 
cies. Because you use fewer packages per design. 

Like all AMD PAL devices, the 22V10 has an 
extra built-in testing circuit. They’re fully tested at 
the factory to guarantee AC and DC specifications. 
As well as AMD’s industry leading post program- 
ming functional yields (PPFY). 


We'll put you as far ahead of the 
competition as we are. 

Controllers. Memories. Bipolar and MOS 
microprocessors. Communications circuits. Signal 
processors. Nobody makes as many peripherals for 
as many microprocessors as AMD. 







ATC ADDAY CATTOOV. The International Standard o: 
SATE ARR FACTORY - Quality guarantees a 0.1% AQL on all single on mee 
es Gees nr es a en _ electrical parameters, AC and DC, OF EXCeeds 
__ over the entire operating range. the International 






INT SLD wut 
_ _ _ Quality. 
So next time you can’t wait to get a hot new 

design into production, don't. Call AMD and ask 
about our 22V10. We'll send you a punch-out model 
of your new factory by return mail. 

Then you'll have everything you need to be first 


out of the gate. 





Advanced Micro Devices c" 


For more information, contact the sales office nearest you or write the word “Factory” on your letterhead.and mail to 
Advanced Micro Devices, Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 


ere’s Koom in One J Module 
for the Entire Globe. 


=it Displays 2,000 Characters on a Large Screen= 
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New LCD modules from TOSHIBA give you 640 X 200 dot displays Specifications 
plus your choice of display area: virtually the size of an ordinary P42 TLC-363 
magazine or half that size. 












: ; . : : 80 X25 80 X25 
The large display area puts a lot of information on view — either 2 G00 cherackers): | 42.000 charactors) 
module can give you an array of 80 characters xX 25 lines. Yet TOSHIBA 
technology cuts bulk and power consumption to the bone. These slim Overall Dimensions 274.8X240.6X15.0 | 275.0X126.015.0 
(WXHXD) mm mm 


LCD modules are battery-powered , and they are compatible with 
current CRT displays without changing software. 


Maximum Ratings 


All these features add up to portability. Versatility. Usability. These 
LCD modules are ideal : TLC-402 
as displays for portable vounse 







Input Voltage < Vss S VinS Voo 


Recommended Operating Conditions 


Supply 5 +0.25V 

Voltage “13 V Max. 
4.0 V Min. 

input vouas? F~Low | __0.5 VMax. 

Typical Characteristics (25°C) 

Time 


Design and specifications are subject to change without notice. 
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IA 
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z 
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word processors, 
personal computers, 
POS terminals and other 
display terminals. 

Ask us. TOSHIBA is 
there when it comes to 
the technology you need 
in LCD components. 


TLC-363 









Toshiba America, Inc.: Electronic Components Business Sector, Semiconductor Div.: 2441 Michelle Drive, Tustin, Calif. 92680, U.S.A. Tel. (714) 730-5000 
Toshiba Europa (1.E.) GmbH: Electronic Components Div.: Hammer Landstrasse 115, 4040 Neuss 1, F.R. Germany Tel. (02101) 1580 

Toshiba (UK) Ltd.: Electronic Components Div.: Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU 165JJ, England Tel. 0276 62222 

Toshiba Electronics Scandinavia AB: Banérgatan 21-23, S-115 22 Stockholm, Sweden Tel. 08-616265 
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TRANSFORMS ‘a 


CAD/CAM TO CIM 


WORLD 
Industrial heavyweights aim for computer-integrated manufacturing 
expert systems to link work stations to factory  ( 8y J. Aobert Lineback 


















Arlington, Texas 
i” the past, factory-automation ar- 
chitects have concentrated on 
computer-aided manufacturing sys- 
tems to assist modern plant manag- 
ers in improving production efficien- 
cy, yields, and quality. Now, many 
automation experts believe that fac- 
tory computers are due for a round 
of promotions to the level of expert 
systems in manufacturing, planning 
and process control. 

CIM—short for computer-integrat- 
ed manufacturing—has already sup- 
planted the popular term CAM. “We 
are taking that one step further, with 
CIM becoming computer-intelligible 
manufacturing systems,” explains 
William A. Carter, senior vice presi- 
dent and general manager of the in- 
dustry trade association Computer 
Aided Manufacturing-International 
Inc. in Arlington. 

Systems bridge. Within two 
months, CAM-I will officially launch 
an aggressive four-year development 
project to create an expert-systems 
bridge spanning the growing number 
of engineering work stations and the 
highly automated factories of the fu- 
ture. The $23 million project, backed 
by seven corporations and two feder- 
al agencies, will first be aimed at the 
metal-machining requirements of the 
automotive, aerospace, and _ tooling 
industries. But much of the resulting 
artificial-intelligence expertise is also 
expected to be applicable to assem- 
bly- and processing-intensive work, 
such as electronics production. 

Similar efforts are under way at 
Westinghouse Electric Corp. to cre- 
ate fully integrated process-planning 
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systems for sequential opera- 
tions such as electronics assem- 
bly. Already, the firm has ap- 
plied expert-planning systems 
for products such as hybrid cir- 
cuits, printed-wiring and print- 
ed-circuit boards, and inductive 
magnetic devices, says John 
Decaire, manager of design and 
producibility engineering at the 
company’s Defense Electronics 
Center, Baltimore. 

In Westinghouse’s — setup, 
completed designs from com- 
puter work stations must be 
manually rekeyed into a system 
called Wicapp (for Westing- 
house Integrated Computer- 
Aided Process Planning). To 
do away with rekeying, the 
firm is developing a Wicapp in- 
terface for designer work sta- 
tions. ““When you connect the 
two, a designer will not only 
do the product development 
but will also be able to auto- 
matically create the process 
plan, combining engineering 
disciplines traditionally separat- 
ed between designers and pro- 
cess or industrial engineers,” 
Decaire suggests. 

Westinghouse is even taking 
the automation of product de- 
velopment-to-production cycles 
further by applying “design al- 
gorithms” to specifications for 
array antenna products. These 


CIM seer. CAM-I’s William Carter 
aims to employ Al technologies for 
integrated manufacturing systems. 
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All tied together. In a four-year project, CAM-I plans to create an expert-systems bridge that will tie engineering work stations to automated fac- 
tory production equipment. After geometric modeling, the system plans the production process and then generates numerical-control data. 


algorithms not only complete the an- 
tenna design but will also plan out 
the manufacturing process. 
Although they have not been 
called “expert systems,” earlier com- 
mercially available process-planning 
programs have contained algorithms 
to refer to past “experiences” and 
classify parts into categories that 
help engineers map out manufactur- 
ing techniques, says Richard Simon, 
director of CIM operations at Com- 
putervision Corp., Bedford, Mass. 


Under what he calls “variant” pro-- 


cess-planning systems, the software 
uses product codes to place new de- 
signs in part families. Each family 
has common processing methods, 
and human planners can use the out- 
puts to fine-tune processing for the 
new parts. Computervision markets 
such a computer-aided planning sys- 
tem, called MultiClass, which runs 
on minicomputers and mainframes. 
The next step. “In process plan- 
ning, a valid description of an ex- 
pert-based system would be the next 
step, what we call a ‘generative’ plan- 


ning system,” Simon explains. “It is 


where we are moving but we are not 
there yet,” he adds. CAM-I’s four- 
year project is aimed at taking such 
a Step. 

Carter says nearly all modern in- 
dustries are now faced with clearing 
the ‘thinking wall.” As he explains, 
“There is almost no way to further 
automate processes until the knowl- 
edge of process planners and their 
decisions is computerized.” For that 
reason, CAM-I believes it can make 
broad use of advances in generic new 
methodologies for form-feature rec- 
Ognition, geometric data formats, 
software interfaces, and production- 
planning expert systems. 

CAM-I’s goal is to create a series 
of new software systems that will 
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automatically generate complete pro- 
cess plans and numerical-control pro- 
grams for the factory after product 
designs are completed on solid-mod- 
eling graphics work stations. The 
systems will contain AlI-based tech- 
nologies such as algorithms for fea- 
ture recognition and _ extraction, 
knowledge-base expert systems, and 
advanced software for intelligent fac- 
tory-floor numerical controllers. 

Called Integrated Manufacturing 
Planning and Control Technology, 
or Impact, the project is intended 
eventually to provide the ultimate 
link between computer design and 
production by eliminating the need 
for engineering drawings and human 
intervention in deciding the best way 
to produce a product, says Carter 
(see diagram). 

The current lineup of sponsoring 
firms includes such heavy hitters as 
IBM, General Motors, General Elec- 
tric, Boeing, McDonnell Douglas, 
General Dynamics, and Martin Mar- 
ietta. Initially, they are chipping in 
close to a million dollars each. The 
association is also getting funds and 
backing from the Aeronautical Mate- 
rials Laboratory at Wright-Patterson 
Air Force Base in Dayton, Ohio, and 
the U.S. Department of Energy. 

What is knowledge? ‘““The difficul- 
ty—as with most artificial-intelli- 
gence fields—is knowing what is 
knowledge,” cautions Carter. “In 
manufacturing, we do not have nice 
little documents of knowledge. Rath- 
er, it is a collection of bits and 
pieces, ideas, catalogs, and uncon- 
nected thoughts. So, we are search- 
ing new ground in trying to put this 
together.” 

That uncharted territory includes 
ways of enabling computers to recog- 
nize and fully understand three-di- 
mensional features found in metal 


product designs (such as through- 
holes, pockets, flat surfaces, and 
curves). The system must have 
knowledge of material characteristics 
and the effect of the combination of 
features on the production sequence. 
It will know about the capabilities 
and limitations of a wide range of 
factory equipment, including numeri- 
cally controlled machines and robots. 

More power needed. Process-inten- 
sive 3-d geometric data and engineer- 
ing knowledge bases are expected to 
result in a shortage of computer 
power. Therefore, CAM-I is consid- 
ering parallel-processing architec- 
tures, says Peter Downey, the associ- 
ation’s vice president of technology. 
“Data would have to be structured 
for concurrent processing, a divide- 
and-conquer approach,” he adds. 
CAM-I officials have already dis- 
cussed such an avenue with Denelcor 
Inc. of Aurora, Colo., a maker of 
parallel supercomputers and a CAM- 
I member. 

Results of the work will become 
the property of the sponsors, but 
CAM.-I intends to make public the 
data-formatting standards and inter- 
faces. For that reason, Carter says, it 
is working closely with organizations 
such as the National Bureau of Stan- 
dards, the Initial Graphics Exchange 
Specification (IGES) group, the 
American National Standards Insti- 
tute, and the International Organiza- 
tion for Standardization. 

In its first year, the Impact project 
will concentrate on system specifica- 
tions and enabling technologies, such 
as the general-purpose kernel for the 
expert planning system and algo- 
rithms for feature isolation through 
volume decomposition. System devel- 
opment will stretch from 1986 to 
1988, and integration is slated for the 
final year. 
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You'll find CTS hybrids 


where precise 
performance is an absolute... 








. Precise missile guidance. __ 

_ State-of-the-art guidance _ 
systems suchasthoseon 
the Navy “Harpoon” missile - ali 

— relyuponCTShybridsfor 
i" extraordinary quality and 
_. exacting performance, 


Life saving stimulus f 
faltering hearts. 
CTS hybrids are an essent : : ; 
high reliability component : _ oe 
of many of the more than ’ - — 
200,000 heart pacemakers — 
implanted annually in the U.S. 


Heart pacemakers from Cordis 





record of proven reliability for | jit 
thin 


over 20 years. They withstand 


the harshest environments, 


typically exceeding MIL-STD 
-883 and MIL-M-38510 stan- 
dards. Additional tests are per- 
formed, as required, to achieve 
the degree of reliability needed 
for specialized operating envi- 
ronments. CTS is equipped to 
meet your microcircuit needs— 
from scientific engineering and 
circuit design through volume 
production, including total in- 


means Reliability 


1 film hybrid manufacturing 
capability, CTS produces Hi-Rel 
hybrids in volume quantities 
with no sacrifice in reliability. 
Write today for an 8-page 
brochure detailing our capa- 
bilities in Thick and Thin Film 


Hybrid Technology. Contact: 


CTS Corporation, [20] 


Cumberland Avenue, ria, za 


West Layfayette, | 
47906. (317) 463-2565. | 


CIRCLE NO. 19 


CTS CORPORATION ¢ ELKHART, INDIANA 





Custom Crystal Oscillator 
with multiple integrated func- 
tions. Phone: (815) 786-8411 
CIRCLE NO. 153 





DIP Attenuator Switchable 
attenuator in standard 

DIP package. 

Phone: (317) 463-2565 
CIRCLE NO.154 









Series CCXO-140 Leadless 
Chip Carrier crystal oscillator 
for surface mounting. 

Phone: (815) 786-8411 
CIRCLE NO. 155 


incorporate CTS Hi-Rel circuits 
Cordis Corporation could not consider any- 
thing less than precise performance in the 
circuitry of their Gemini automatic DDD 
pacer. Cordis scientists selected this CTS 
Hi-Rel hybrid to meet their exacting needs. 
Other critical, high volume medical appli- 
cations include insulin shock detectors, 
CAT scanners, heart and si 

blood pressure mon- 
itors and neuro- 
stimulators. 






Stability and reliability. 
Phone: (815) 786-8411 
CIRCLE NO. 156 





Temperature Compensated 
Crystal Oscillators High 











FACTORY AUTOMATION 





FACTORY NETS 





FOLLOW A MAP 


GM has won impressive endorsements for a factory-automation 
protocol that’s destined to be a standard = [1 By George Leopold 





New York 
he drive to integrate the so-called 
islands of factory automation 
through multivendor local-area net- 
works has gained sufficient momen- 
tum that shop-floor communications 
standardization appears to be just 
around the corner. To a growing list 
of industrial manufacturers and com- 
puter-industry heavyweights, the so- 
lution appears to be a set of manu- 
facturing-automation protocols, 
called MAP, being vigorously pro- 
moted by the General Motors Corp. 
MAP, a broadband, token-bus- 
based communications standard, fig- 
ured prominently in a discussion of 
industrial networks during an early- 
December conference on computer- 
integrated manufacturing held here 
by the Yankee Group, a research 
firm based in Boston. “MAP 1s off to 
a good start and has made quite an 
impression on the user community,” 
the Yankee Group’s Susan Lloyd 
McGarry told the conferees. “It is 
clear that MAP is gaining the en- 
dorsements it will need to become a 

standard.” 
To date, GM estimates that 50 
vendors have endorsed the protocol, 


including IBM Corp. and Digital 
Equipment Corp. among the comput- 
er firms; manufacturers such as 
Ford, Boeing, Westinghouse, and 
General Electric; and chip makers 
Intel Corp. and Motorola Inc. In ad- 
dition, approximately 200 companies 
have joined a MAP-users group or- 
ganized by GM with the help of 
such firms as Eastman Kodak, Du 
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Pont, and McDonnell Douglas. In- 
deed, says Mike Kaminski, GM’s 
MAP project director, “We’re begin- 
ning to get rumblings of support 
from Europe.” 

“All the big players in factory 
automation have endorsed it,’’ notes 
C. Kenneth Miller, chief executive 
officer of Concord Data Systems, 
Waltham, Mass., who also addressed 
the conference. As a result, he adds, 
“MAP is rapidly becoming en- 
trenched as the de facto standard for 
factory networking.” 

International flavor. Because the 
GM protocol incorporates interna- 
tional standards—from the Institute 
of Electrical and Electronics Engi- 
neers, the National Bureau of Stan- 
dards, and the Open Systems Inter- 
connection (OSI) models of the In- 
ternational Organization for Stan- 
dardization—it shouldn’t be 













































considered as merely a de facto stan- 
dard, counsels John Hefner, chief of 
the Systems Network and Architec- 
ture Division of NBS, headquartered 
in Gaithersburg, Md. Another NBS 
official, Robert Blanc, director of the 
Computer Systems and Engineering 
Center, also praises this approach, 
adding, ‘““GM has organized the in- 
dustry to bring about a standard.” 

MAP’s attractiveness was further 
enhanced last July during a highly 
successful demonstration instigated 
by NBS at the National Computer 
Conference [ElectronicsWeek, July 
23, 1984, p. 45]. Essentially designed 
to show the feasibility of MAP, the 
GM demonstration incorporated the 
internationally accepted transport 
protocols to simulate an automated 
factory. 

The demonstration utilized Con- 
cord Data Systems’ IEEE-802.4 stan- 
dard token-bus network called To- 
ken/Net to provide flow control and 
error correction for programmable 
controllers from Gould Inc. and Al- 
len-Bradley Co. Host computers 
from DEC, Hewlett-Packard, IBM, 


_ YO. and Motorola used ISO transport 





| and  file- 
transfer protocols to monitor the 


protocols and message- 


controllers. Significantly, Miller 
notes, the network also collected 
shop-floor data that is seen as vital 
to integrated factories. 

Now that four of seven ISO net- 
work-architecture layers have been 
implemented in MAP, GM will next 
demonstrate the ISO Internet proto- 
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col during the 1985 Autofact Show 
next November in Detroit, says 
Mark Cocroft, a GM spokesman at 
its technical center in Warren, Mich. 
“We have asked several PBX firms 
to participate,” says Cocroft. 

Full seven layers. But GM’s most 
ambitious application of MAP will 
be in its Steering Gear Division’s 
Factory of the Future project in Sag- 
inaw, Mich., where Kaminski pre- 
dicts all seven ISO layers will be eco- 
nomically implemented by the end of 
1988. He adds that chips and plug-in 
boards for the first five ISO layers 
should also be available by then. 

The multivendor computer-inte- 
grated plant, one of five at the Sagi- 
naw site, already contains broad- 
band coaxial cable and is expected to 
begin manufacturing front-drive ax- 
les by mid-1985. As a tuneup, GM 
will operate Allen-Bradley program- 
mable controllers used for spray 
painting from a mainframe computer 
in Detroit, says Cocroft. 

The need for standards such as 
MAP can best be seen as part of the 
more fundamental problems of un- 
derutilization of materials and equip- 
ment in today’s automated, but cha- 
otic factory, says the Yankee 
Group’s McGarry. “I believe there is 
no such thing as computer-integrated 
manufacturing, no product you can 
go out and buy,” she says. “Com- 
munications is really going to be the 
key to getting the most out of [man- 
ufacturing] equipment.” 

She foresees a manufacturing-com- 
munication hierarchy divided into 
three levels. Level III, the depart- 
ment level, would link many devices 
on the shop floor for specific pur- 
poses at speeds from 56 Kb/s to 5 
Mb/s. Allen-Bradley’s Data High- 
way iS an example of such a system. 
The purpose of the Level III system, 
she explains, is to economically con- 
nect as many devices as possible and 
provide an interface to Level II. 


Level II would be a moderately 
flexible plant-wide network operating 
at speeds of 5 Kb/s to 20 Mb/s with 
a general-purpose capability. It 
would connect devices to work sta- 
tions or to the entire network. A cor- 
porate-wide network, or Level I, 1s 
envisioned as a highly flexible, high- 
speed (50 Mb/s and faster), general- 
purpose-capability network oversee- 
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ing all factory operations from man- 
ufacturing and inventory to distribu- 
tion and warehousing. “MAP is 
basically a plant-wide, Level II appli- 
cation,” explains McGarry. 

“One thing not to lose sight of is 
that MAP is not yet a fully specified 
protocol,” she continues, adding that 
it may still be too unreliable for a 
factory environment distinguished by 
high levels of electromagnetic inter- 
ference and high-voltage situations. 
“With any new network you have to 
prove it over time and get the bugs 
out. That’s an issue with MAP.” 
Moreover, the ability to detect and 
correct errors in the factory network 
automatically remains a missing link 
for information management. 

Referring to the many influential 
firms it has attracted to MAP, “GM 
has brought together the buying 
power,” says Hefner of the NBS. 
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Along with providing the test facili- 
ties for the NCC demonstration in 
July, NBS has also hosted a series of 
MAP workshops since January 1983 
to determine which communications 
protocols were stable enough to be 
implemented. 

He emphasizes the importance 
of establishing an ongoing test bed 
once feasibility has been demon- 
strated. To that end, NBS has 
formed an NBS-OSI distributed 
global network designed not only 
to develop test technology and im- 
plement protocols, but also to 
eventually link all elements of ex- 
isting factory networks. By the 
end of 1985, NBS expects 100 
companies to be participating in 
that project. 

Chipping at costs. McGarry 
also notes that there is a question 
right now concerning how expen- 
sive MAP will be. For example, 
she cites the price tag for the To- 
ken/Net interface module, which 
currently costs $1,000 per con- 
nect. Indeed, besides completion 
of the remaining ISO layers, most 
observers agree that very large- 
scale integration chip-level imple- 
mentation of the IEEE-802.4 stan- 
dard is a necessity for bringing 
down MAP’s cost. 

Kaminski of GM expects chips 
to emerge during the second or 
third quarter of 1985. According 
to Jim Vittera, market develop- 
ment manager for Motorola in 
Phoenix, Ariz., its 68000 peripher- 
al chip, called a token-bus con- 
troller, should be ready for beta- 
site testing during the third quar- 
ter of next year. VLSI develop- 
ment ‘will move _ everybody 
toward the [MAP] standard just 
because of the economy,” Vittera 
asserts. Chip development is also 
being done by Intel and Gould- 
AMI in partnership with Concord 
Data Systems. 

“We do expect that the price of 
MAP will continue to go down,” 
explains GM’s Cocroft, as modem 
size is reduced, software is integrated 
with hardware, and hardware be- 
comes more reliable. Kaminski ac- 
knowledges that MAP implementa- 
tion may require further debugging, 
but “we hope to have those soft 
spots worked out by next Septem- 
ber”—in time for the opening of the 
Saginaw plant. 
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SEMICONDUCTOR TESTING 


LASER VASTLY IMPROVES 


IRON-IMPURITY DETECTION 





Argonne, III.—A laser-based surface- 
characterization technique with the 
potential for significantly increased 
sensitivity in detecting impurities in 
silicon wafers is being developed here 
by researchers at Argonne National 
Laboratory. What’s more, the tech- 
nique, unlike conventional approach- 
es, 1S nondestructive. 

The method has already been dem- 
onstrated to be 1,000 times more sen- 
sitive than currently available tech- 
niques used for detecting iron, an ele- 
ment that can cause problems in sili- 
con devices but is_ particularly 
difficult to analyze when present in 
small quantities, says Dieter Gruen, 
associate director of Argonne’s mate- 
rials science and technology division. 
Gruen says additional development 
could improve _ sensitivity even 
more—to levels 1 million times bet- 
ter than today’s methods. 

Dubbed Sarisa (for surface analy- 





Bright idea. To measure iron-impurity levels in silicon, the 
Argonne lab bombards samples with lasers tuned to excite iron 
atoms, producing charged ions that can be readily detected. 
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sis by resonance ionization of sput- 
tered atoms), the Argonne technique 
has some similarities to the second- 
ary ion mass spectroscopy (SIMS) 
approach now used widely by the 
semiconductor industry. But the 
Sarisa technique goes further. 

Similarities. As with SIMS, the 
first step in using Sarisa is the bom- 
bardment of the surface of a silicon 
sample with an ion current, which 
drives off atoms of silicon and any 
impurities present from the surface. 
In the SIMS approach, the resulting 
sputtered flux is analyzed using a 
mass spectrometer. This technique 
can detect, for certain elements, lev- 
els lower than 1 part per billion; but, 
says Gruen, its ultimate sensitivity 1s 
limited by several fundamental 
factors. 

A major drawback of SIMS is that 
it can detect only the small fraction 
of the impurity that comes off in an 
ionized state, and thus 
doesn’t sample the ma- 
jor component of the 
impurity that consists 
primarily of neutral at- 
oms. An added prob- 
lem with detecting 
iron in silicon is 1so- 
baric interference, be- 
cause some of the sili- 
con comes off the sur- 
face in the form of 
ionized silicon dimer 
molecules (two silicon 


er), which have virtu- 
ally the same mass as 
the iron ions’ of 
interest. 

SIMS sensitivity 1s 
further decreased be- 
cause of the relatively 
low transmission fac- 
tor—typically about 
10° or 10*—of mass 
Spectrometers used, 
Gruen points out. 
This means that only 
about 1 in 1,000 or 1 


atoms bound togeth- 


in 10,000 of the already small num- 
ber (relative to the total sputtered 
flux) of secondary ions that reach 
the entrance of the mass spectrome- 
ter ever make it to the detector. 
Fine tuned. The Sarisa approach 
overcomes these problems by relying 
on lasers to ionize elements of inter- 
est in the sputtered flux. Key to the 
approach is that every element on 
the periodic table has its own char- 
acteristic energy level structure, and 
will thus absorb only certain wave- 
lengths of light. So, by properly tun- 


ing laser wavelengths, an atom of a 


particular target element can be ex- 
cited without affecting other atoms, 
including silicon, in the flux. 

Argonne researchers use argon 
ions accelerated to 3 kV as the sput- 
tering source. For the detection of 
iron, the resulting flux is then 
zapped with a neodynium-yttrium- 
aluminum-garnet pumped-dye laser 
tuned to 302.065 nm, a wavelength 
that is absorbed by neutral iron at- 
oms. These atoms are then excited | 
further by simultaneous exposure to 
a second laser—a xenon chloride ex- 
cimer laser tuned to 308 nm. This 
causes the iron atoms to throw off 
an electron, thus leaving a charged 
particle or ion that is attracted by a 
negatively charged grid into a detec- 
tor for counting. Though Argonne 
has focused on iron to date, officials 
say virtually any element could be 
detected with Sarisa by properly 
tuning the laser wavelengths. 

Compared to SIMS, which cannot 
detect neutral atoms of an impurity 
in the sputtered flux, an advantage 
of the Sarisa approach, say Argonne 
researchers, is that 100% of the 
neutral ground-state atoms of inter- 
est can be ionized and counted. This 
means that a wafer surface can be 
nondestructively tested, because 
only a relatively small amount of 
bombardment is required to get an 
adequate sample flux. 

A destructive method. By way of 
contrast, SIMS requires a great deal 
more sputtering and, as Gruen puts 
it, “the surface of the sample gets 
chewed up to the point where you 
change the surface composition and 
structure.” In addition, the Sarisa 
approach does away with the need 
for a mass spectrometer, which 
eliminates isobaric interference prob- 
lems caused by silicon dimers as 
well as inefficiencies caused by low 
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‘6 WHEN YOU CAN MEASURE 
WHAT YOU ARE SPEAKING 
ABOUT, AND EXPRESS IT IN 
NUMBERS, YOU KNOW SOME- 
THING ABOUTIT... AND YOU 
HAVE, IN YOUR THOUGHTS, 
ADVANCED TO THE STAGE 


OF SCIENCE.2? Wenner can ts WINNING THE 


TEST OF TIME 


Enduring achievements in art 
and science share an essential 
quality. In the development 

of fundamental visual or 
technical concepts, these 
works provide facets of 
understanding beyond their 
place in time. 

The images of Metsys, the 
words of Kelvin—each continues 
to bear a striking relevance to 
contemporary values. At 
Accutest, we recognize that 
creative solutions for the 
technological needs of today 
must also meet the challenges 
of tomorrow. 


THE SCIENCE OF 
ATE IS ACCURACY. Precise 
measurement capabilities assure 
higher quality and maximum 
profitability. You'll find built-in 
accuracy an essential feature of 
every Accutest system. But 
accuracy alone is not enough. 


THE ART OF ATE ENDURES 
AT ACCUTEST. Our renewed 
commitment to research and 
development, after-sale support 
and product enhancement 
means the Accutest system you 
need today will continue to 
perform tomorrow. 


WIN THE TEST OF TIME. 
Look to Accutest for Automatic 
Test Equipment you can 
7 depend on-time after time. 
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spectrometer transmission. 

Further enhancements to the 
Sarisa technique may include the 
use of a commercially available liq- 
uid-metal ion source instead of the 
argon ion source currently used. 
Compared to the argon source, a 
liquid-metal ion source offers a 
much more sharply defined ion 
beam and could result in lateral spa- 
tial resolution on the order of a few 
hundred angstroms, says Gruen. 
This could enable the user to scan 
the surface of a wafer and develop 
an impurity map that could then be 
correlated with failures down to the 
individual junction level on fine-line 
devices. Lateral spacial resolution 
using an argon source is limited to 
between 20 and 30 pum. 

Officials of at least one major 
chip house are impressed. Mark An- 
thony, a technical staff member in 
the materials characterization 
branch at Texas Instruments Inc.’s 
Central Research Laboratories in 
Dallas, says that his group hopes to 
win internal funding to develop a 
machine based on the Argonne ap- 
proach for evaluation as a potential 
production-line system. 

Following VLSI down. If the idea 
proves feasible and cost effective, 
such a system might used be at the 
front end of a fabrication line, for 
example, for impurity characteriza- 
tion sampling of incoming wafers. 
The Argonne approach “allows us 
to see impurity levels that we just 
can’t see with any other technique,” 
says Anthony. “It’s really the only 
technique I’m aware of that has the 
potential to follow VLSI down into 
l-micron geometries and very thin 
films and be able to look at impurity 
concentrations on the order of parts 
per billion.” 

Anthony notes that at least one 
other organization has a similar sys- 
tem in development. Atom Sciences 
Inc., based in Oak Ridge, Tenn., 
and a spin-off from the DOE’s Oak 
Ridge National Laboratory, is work- 
ing to commercialize technology de- 
veloped there and on its own since 
the firm was founded in 1981. 

Atom Sciences has several basic 
patents in the field and has recently 
begun offering a materials-analysis 
service to outsiders using a machine 
that it has in house, says Norbert 
Thonnard, director of technology at 
the firm. —Wesley R. Iversen 


24 


News briefs 


Intel LAN chip has 1-2 (Mb/s) punch 

After leading with its left at several recent local-area-network standards 
meetings of the Institute of Electrical and Electronics Engineers, Intel Corp., of 
Santa Clara, Calif., threw its right last week by introducing a new chip that offers 
both encoding/decoding and network-interface circuitry for low-speed LANs. 
Intel has tried three times to have 1- and 2-Mb/s versions of a carrier-sense 
multiple-access/collision-detection protocol adapted by IEEE committee 
802.3. Each try has come alittle closer, but its proposal is still under evaluation. 
Now Intel is introducing a CSMA/CD chip that performs all network access 
functions outlined in its proposed standard. The chip, called the 82588, 
performs Manchester encoding for Ethernet-type baseband nets at 1 Mb/s 
and non-return-to-zero-inverted encoding for 2-Mb/s broadband nets such as 
the new PC-Net designed by Sytek, Inc., of Mountain View, Calif., for the IBM 
Personal Computer AT. It also performs all the network interface functions that 
require a second chip to implement the current 10-Mb/s CSMA standard. 


Hitachi using gate array in SRAM 

Gate-array technology is becoming too valuable to be used for random logic 
alone, reasons Hitachi Ltd. So the firm is developing a 24,000-gate-equivalent 
array processor chip that includes 18,000 gates and two 2,300-bit static 
random-access memories. Each memory section is configured as 64 words by 
36 bits, making it suitable for general registers of a processor—an organization 
similar to a smaller Toshiba array [ElectronicsWeek, Dec. 3, 1984, p. 29]. 
Propagation delay time for the gates is only 1 ns, and access time for the 
SRAMs only 10 ns. Hitachi’s device will first be used in an in-house system 
expected in late 1985 or early 1986. 


Sperry makes new thrust in computers 

If Sperry Corp. goes out of the computer business, it will be in a blaze of glory. 
Last week, the New York-based company outlined ambitious and aggressive 
product and marketing plans for its Information Systems Group, which concen- 
trates on commercial computer products. The company will use both its 
proprietary OS/1100 and industry-standard (meaning primarily IBM Corp. and 
AT&T Bell Laboratories’ Unix) system software and communications in this 
thrust to become product rich. A processor chip set implemented in Sperry’s 
CMOS Ill, 1.2-m technology will be used for its Swift family of machines that 
performs from 1 million to 8 million instructions per second. A follow-on chip set 
in a new submicron CMOS IV will be used for a Saturn family of 5-to-18-mips 
products. Two bipolar technologies—a multichip module as the prime thrust 
and a multilayer module as a backup hedge—are in parallel development as 
candidates for the 25-to-100-mips mainframe and supercomputer Mercury 
family for the 1990s. 


The Automation Forum cuts a wide swath 

A group of American executives recently formed The Automation Forum to act 
as a Clearinghouse for success stories, forecasts, and statistics on leading 
manufacturing trends (see story on p.17). Seven trade groups, representing a 
range of businesses from computer houses to machine-tool builders, are 
pooling their efforts to cut across the special interests of any one U.S. industry, 
says William Rolland, of the National Electrical Manufacturers Association, 
Washington, which spearheaded the effort earlier this year with seed money. 


Infrared connections could replace cables 
Wider use of infrared technology to supplant cables is possible soon. Becos 
Industries Inc., of Campbell, Calif., has developed a pair of small boxes that 
plug into the RS-232-C connector found on most personal computers and 
printers and communicate using diffused radiation. Capacity is 99 channels at 
data-transfer speeds up to 400,000 b/s. Becos has priced the product at about 
$200 in large quantities and plans to release it in March. 
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Real-time image processing with the Trapix, and living and working 
at Lake Tahoe . . . both differences clear and true when we left the 
crowd behind and introduced the Trapix from our headquarters in 
Incline Village. 

Today the crowdis further behind than ever as new hardware and 
software modules are continually being added to the field proven 


Trapix series of image processors. 
Modular design and bus-oriented architecture allows purchasers 


to select just the capabilities they need. Acost 

effective, user specific system may then 

be formed with any subset of the following 

capabilities. 

image ena aeer 

e Camera, VCR, CCD, infrared 

e Line scanor array to 2048 x 2048 

e 8,10, 12 bit digitizers 

image Storage/Retireval 

e Up to 16 mbytes of dual ported image 
memory 

e From to 32 bits per pixel 

e Up to 4096 x 4096 images 

e Real time disk storage up to 6800 images 
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Image Processing/Analysis 
e Realtime logical, arithmetic processing 

e Convolution, warping, and FFT 

e Morphological, machine vision processing 

e Continuous interpolated maghnification/minification 


Computing/Networking 
e Standalone with internal LSI-11 or MicroVAX 
e Bus connected to any Q-Bus or Unibus 
computer 


e Easily interfaced to non-DEC computers 
e Ethernet, DECnet, Net 488 


Software 

e Mature, proven library of real time image 
processing functions 

e Custom software development available 

¢ User written software in Fortran, C, 
Pascal, UNIX. 

e AT-11, TSX-Plus, RSX-11M, VAX/VMS 

Registered trademarks: UNIX: Bell Laboratories, Ethernet: 


Xerox, TSX-Plus: S&H Computer Systems, VMS, RSX-11, 
RT11, LSI, MicroVAX, DEC, DECnet: Digital Equipment. 


RECOGNITION CONCEPTS. INC. 


924 Incline Way, P. O. Box 8510, Incline Village. Nevada 89450 (702) 831-0473 Telex: 753168 
INNOVATORS IN IMAGE PROCESSING-~ 
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OPTICAL-DISK ALLOY TURNS PINK OR SILVER 





Hitachi City, Japan—lIn their search 
for a material that will work well for 
erasable optical disks, engineering- 
materials specialists at Hitachi Ltd.’s 
Research Laboratory here have 
turned to a technology mastered cen- 
turies ago by the country’s Samurai 
sword makers: quenching and tem- 
pering metal. 

Just as the ancient swordsmiths 
wrought changes in the metal’s crys- 
talline structure to obtain a hard cut- 
ting edge on a flexible blade, the Hi- 
tachi researchers are rearranging the 
crystalline structure of a thin-film al- 
loy used for recording. But 
their goal is a reversible 
color change that can be 
used to represent logical 1 
or O data on erasable opti- 
cal disks. 

The Hitachi team, head- 
ed by Masateru Suwa, 
manager of the Laborato- 
ry’s 5th Department, has 
been looking at thin films 
of binary and ternary al- 
loys that exhibit reversible 
color change depending on 
the thermal history of the 
film. One such material is 
a silver-zine alloy contain- 
ing about 35% to 40% 
zinc by weight. 

The alloy is_ silvery 
white when deposited or 
sputtered on a glass sub- 
strate. It can be changed to 
pink by heating it above 
the 300°C recording tem- 
perature for this alloy, and 
then rapidly cooling, or 
quenching, it. The reflectivity of the 
two colors is different enough so that 
the disk can be read out with a low- 
power monochromatic laser beam. 

Reversible. Erasing is performed 
by heating the film above 100°C and 
then slowly cooling, or tempering, it 
(see diagram, p. 30). Suwa points out 
that many other materials change 
color with temperature, but these 
new alloys are the first for which the 
change is reversible. 

Putting together a system to ex- 
ploit the alloy media figures to be 
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comparatively simple. A thin film of 
a binary or ternary alloy is deposited 
on the disk. Writing is performed 
with a short laser pulse from a com- 
mercial 800-nm semiconductor laser 
with a power output of 20 to 30 
mW. Only the small area of about 1 
micron in diameter upon which the 
beam impinges is heated. Because the 
surrounding area remains cool, the 
written area is rapidly cooled, 
quenching it. 

Erasure is performed by a longer 
pulse of somewhat lower power that 
may also be defocused. The longer 





Reversible color. Silver-zinc alloy changes color from silver to pink 
when it is heated to 300°C and then cooled down. The color can be 
changed back to silver by reheating to 100°C. 


pulse permits heat to flow to the re- 
gion surrounding the area under the 
laser spot, and the erased area is 
slowly cooled at the end of the pulse. 

Advantages of these disks over 
those using the currently popular 
magneto-optic effect [Electronics- 
Week, Oct. 22, 1984, p. 17] include 
simpler systems, higher access speed, 
and potentially lower error rate. Sim- 
plicity would be improved because a 
magnetic head is not required and 
the readout signal is easier to detect. 

Color change on the disks pro- 


duces a change in power reflected 
from the disk, while with magneto- 
optical disks a complex system is 
needed to detect a small change in 
the polarization angle of the reflected 
beam. Access speed is faster because 
there is no need for a magnet, which 
increases the moving mass and thus 
slows down positioning speed. Error 
rate is potentially lower because the 
easier-to-detect signal should have a 
better noise margin. 

Until now, the closest type of ma- 
terials system to Hitachi’s was the 
proprietary amorphous-crystalline- 
transition process of Ener- 
gy Conversion Devices in 
Troy, Mich., which a num- 
ber of firms, including 
Matsushita Electric Indus- 
trial Co., are in the process 
of developing [Electronics, 
April 7, 1983, p. 75]. 

Typically, these disks 
have a film that is initially 
amorphous but becomes 
crystalline after heat treat- 
ment to provide higher re- 
flectivity. Writing with a 
short pulse from a laser 
beam and rapid cooling 
converts the written spot 
to an amorphous phase, 
which has a_ lower 
reflectivity. 

Erasing 1s performed by 
reheating the film with a 
long pulse from a slightly 
defocused laser and then 
cooling it slowly, convert- 
ing the material back to 
the crystalline phase. Con- 
version to the crystalline phase is a 
form of annealing that proceeds even 
at low temperatures, and consequent- 
ly life of recorded information may 
be a problem for this type of disk. 

Changed structure. The Hitachi 
metal alloy system features a crystal- 
to-crystal transition. The Ag-Zn al- 
loy has a hexagonal structure in its 
silver state and an ordered cubic 
structure in its pink state. Both 
States are stable at temperatures be- 
low 100°C, and no long-term effects 
are expected. Another alloy being in- 
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vestigated is a silver-aluminum-cop- 
per alloy with 7% to 8% aluminum 
and about 8% copper. This material 
has an erase temperature of 200°C 
and a writing temperature of 550°C. 

Suwa says that no degradation of 
experimental films has been found 
during repeated write-and-erase cy- 
cles. Conversion from the recorded 
condition to the erased condition 
during storage does not appear to be 
a problem for temperatures below 
the erase temperature. Still, Suwa 
thinks that it may take perhaps three 
to four years to develop a product 
because of difficulties in selecting the 
optimum material, process, and sub- 
strate. —Charles L. Cohen 
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Washington—Not satisfied with the 
pace of supercomputer research and 
development activities in either the 
private or public sectors, the federal 
government’s top-secret National Se- 
curity Agency plans to build a $12 
million Supercomputing Research 
Center in nearby Prince George’s 
County, Md., to serve its need for 
machines that will pack 1,000 to 
10,000 times more power than what 
is currently available. 

The center’s research efforts will 
focus exclusively on massively paral- 
lel architectures for numeric, charac- 
ter, and binary data processing, re- 
ports Charles Bostick, an NSA math- 
ematician charged with managing 
the project. The agency believes 
“parallel designs must be explored as 
the answer to the physical speed lim- 
itations on current device technol- 
ogies,” he explains. 

Integers. Though declining to de- 
tail applications the center will sup- 
port, Bostick says they typically in- 
volve searching huge data bases and 
doing integer calculations. By con- 
trast, the majority of federal super- 
computing tasks, including those of 
the National Aeronautics and Space 
Administration and the Department 
of Energy, call for massive amounts 
of floating-point arithmetic. That is 
why the NSA feels it cannot rely on 
the more vector-oriented research di- 
rections of other agencies. 
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from a hexagonal to an ordered cubic state, which appears pink. By reheating to 100°C, the 
structure can be changed back to hexagonal, which has a silver appearance. 


SUPER PARALLEL PROCESSORS 


Presumably, the NSA needs great- 
er processing speeds to “develop the 
extremely elaborate schemes used to 
encrypt and decrypt secret messages, 
and keep ahead of the enemy’s abili- 
ty to break and decipher those 
codes,” observes Randolph Graves, 
director of NASA’s aerodynamic su- 
percomputing program. 

Programs in parallel. The center’s 
contribution to general-purpose mul- 
tiprocessor development will be to 
stimulate programmers to write in 
parallel, believes Geoffrey Fox, a 
professor at California Institute of 
Technology in Pasadena, Calif. Fox 
is in charge of the school’s “hyper 
cube”’ project to link 1,000 Motorola 
68020 processors to achieve perfor- 
mance in the 5- to 10-gigaflops 
range. The biggest obstacle to com- 
mercial production of massively par- 
allel machines is not hardware, but 
rather ‘‘the lack of enthusiasm and 
interest among programmers to sup- 
port them with a library of diverse 
software,” he argues. 

The center “is really going to be 
great. It’s going to fill in all remain- 
ing R&D gaps,” adds Charles Fields, 
deputy director of Strategic Comput- 
ing Applications for the Defense Ad- 
vanced Research Projects Agency 
(Darpa). Whereas NSA’s focus over- 
laps with traditional supercomputer 
jobs, Darpa’s Strategic Computing 
Initiative is interested in an entirely 
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new realm of applications based on 
artificial-intelligence technology, he 
explains. 

NSA’s Bostick says the center in- 
tends to build ‘“‘a diverse range of 
massively parallel machines and 
compare their performance side by 
side.’ Although ‘supercomputer 
manufacturers and universities are 
investing in one design, we envision 
having three to five different configu- 
rations up and running all the time.” 

Bostick declines to say how much 
the center will spend to support 
those projects, but industry experts 
estimate the cost of designing proto- 
types at a few million dollars each, 
while production of a massively par- 
allel design would be close to $100 
million. The job of the center’s staff 
of 100 will be to identify the most 
promising designs, award contracts 
for prototypes, and then run algo- 
rithms developed in house as well as 
applications and benchmarks. 

The tests will be used to find ways 
to boost each prototype’s perfor- 
mance to its maximum. During the 
next two years, the staff will decide 
on the criteria for selecting projects 
and setting systems parameters. 

Although the center will operate 
as a secure facility to conduct classi- 
fied research, it will regularly stage 
Open symposiums and seminars for 
the academic and commercial com- 
munities. —Karen Berney 
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Whenever military and 
aerospace power FET 
switching calls for high 
density pc board packaging 
look to the TO-39 HEXFET 
for MIL versions qualified 
to JANTXV levels of 
established reliability specs. 

Eleven low profile 
TO-39* JEDEC types utilize 
three different HEXFET 
families of die sizes with 
voltage ratings from 100V 
to 500V and current 
ratings from 1.25A to 8A, 


*TO-205AF - 


JAN/JTX/ 
JTXV No. 


2N6782 
2N6784 
2N6786 


2N6788 
2N6790 
2N6792 
2N6794 


2N6796 


2N6798 
2N6800 
2N6802 


2N6756 
2N6758 
2N6760 
2N6762 


2N6764 
2N6766 
2N6768 
2N6770 


IRFF110 
IRFF210 
IRFF310 


IRFF120 
IRFF220 
IRFF320 
IRFF420 


IRFF130 
IRFF230 
IRFF330 
IRFF430 


IRF130 
IRF230 
IRF330 
IRF430 


IRF150 
IRF250 


_IRF350 


IRF450 
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Number 1 


_in power MOSFETs! 





with On-Resistances as low 
as 0.18 ohms. 

Add small size, less 
weight and a hermetic case 
and you have the ideal 
power MOSFET 
combination: MiL-qualified 
TO-39 HEXFETs. 

Call for details—today. 
And while you re at it 
check on our MIL-type 
TQ-3s, too. 


-There’s quality... 
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protected quality. 





When you really need top quality and 
reliability down to assembly line level, 
even the best AQL's and PPM’s are not 
enough. 

Quality has to be protected. 

Protection begins with design, continues in 
fabrication and is guaranteed in shipping. 
SGS MOS products, such as memories, 
high speed CMOS, microprocessors, etc., 
are designed with full protection against 
electrostatic discharge. 

But that’s just the starting point. 

All SGS MOS devices are shipped in 
antistatic DIL chip carriers which are in 
turn vacuum sealed into conductive 
shielding bags. 

This gives 100% protection against 
electrical fields, humidity or oxidizing 
agents. 

Super quality deserves super protection 
down to assembly line level. You get it 
with SGS MOS products. 


SGS MOS PRODUCTS: TOP QUALITY, 
TOP PROTECTION. 
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SGS-ATES Componenti Elettronici SpA 
Via C. Olivetti, 2 --20041 Agrate Br. (Italy). Tel. 039-6555] 
Circle 163 on reader service card 
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: CELLULAR RADIO 


ITALIANS HOPE NEIGHBORS 


WILL BUY THEIR GEAR 





Milan, Italy—Realized without fan- 
fare and perhaps obscured by the 
commotion surrounding the analo- 
gous Franco-German project, Italy 
has developed a second-generation 
cellular radio-telephone system, des- 
ignated the 101 H, that is already 
field-tested, qualified, and slated to 
go into service before year-end. 

And if Italtel Societa Italiana Tele- 
comunicazioni SpA, the company 
that put it all together, has its way, 
use of the system will extend beyond 
the Italian borders. The company 1s 
trying to capitalize on the disarray in 
the Franco-German project [Elec- 
tronicsWeek, Nov. 26, 1984, p. 8] to 
sell the system to France as a means 
of filling the country’s pressing need 
until its project with West Germany 
bears fruit near the end of the decade 
in the form of a fully 
digital system. 

The two govern- 
ments have been un- 
able to establish a 
common cellular ra- 
dio-telephone standard 
and have postponed 
the project’s deadline 
in order to avoid a 
complete breakdown. 
French sources famil- 
iar with the state of 
the country’s cellular 
radio-telephone project 
have termed the Italtel 
proposition “‘a serious 
alternative.” 

The attraction of 
the Italian system is 
that it already exists 
and could quickly be 
put into service to re- 
lieve the overpowering 
demand, particularly 
in the Paris area. Cur- 
rently, the city’s out- 
moded mobile-tele- 
phone system 1s satu- 
rated with about 1,500 
subscribers, a situation 
that will be only par- 
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tially relieved when Radiocom 2000, 
a semicellular system with a capacity 
of 2,000 subscribers developed by 
Matra SA, goes into service next 
year. Italtel could offer capacity for 
at least 10,000 additional subscribers. 

Geographically divided. The 101 
H is a 450-MHz mobile cellular ra- 
dio-telephone system, that, in a given 
geographical district, allows all sub- 
scribers access to the public tele- 
phone network through a single in- 
terface and control center. When the 
Italian network is completed in 1987, 
the country, including Sicily and Sar- 
dinia, will consist of 10 such areas, 
most of them further broken down 
into several subdivisions. Nationwide 
capacity will be in the neighborhood 
of 100,000 subscribers. 

Only the second 450-MHz system 
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On the road. The subscriber control head for Italtel’s cellular radio telephone is 
driven by a ruggedized transceiver unit installed in the automobile’s trunk. 





to go on the air in Europe (the first 
was the Scandinavian Nordic net 
started up in mid-1984), the Italtel 
system’s operation is based on a ded- 
icated calling channel and is com- 
pletely automatic for both incoming 
(to the subscriber) and outgoing 
calls. It keeps constant track of sub- 
scriber locations with a polling sys- 
tem, so that reaching a given sub- 
scriber anywhere in the country 1s as 
simple as dialing 0333 plus his 
number. 

Housed at a designated telephone 
exchange, the 101 H’s control center 
interfaces with the public network on 
one side and with both a radio base 
station and a call transmission sta- 
tion on the other. This equipment 
can theoretically work with any ex- 
change. In Italy, it will be connected 
to Italtel’s own switch, as well as to 
those produced by domestic subsid- 
iaries of ITT Corp. and Sweden’s 
L.M. Ericsson. 

Trunk line. As with other cellular 
radio systems, the subscriber equip- 
ment consists of a transceiver mount- 
ed in the trunk and a control head/ 
handset installed on the dashboard. 
So that its gear would stand up to 
road conditions, Italtel 
built it around large- 
scale integrated cir- 
cuits and_ thick-film 
hybrid circuits. 

So far, only Italtel 
produces the subscrib- 
er equipment,  al- 
though others, such as 
Telettra SpA and the 
ITT Corp. subsidiary 
Face Standard SpA, 
will almost certainly 
join the fray soon. 

Societa Italiana per 
lEsercizio Telefonico 
(SIP), the Italian tele- 
phone company, ex- 
pects to connect some 
3,000 subscribers in 
1985, a figure that 
Italtel terms conserva- 
tive and expects to see 
increased due to mar- 
ket pressure. Service 
will begin in Rome, 
followed shortly by 
Milan and the regions 
surrounding the high- 
way connecting those 
two metropolises. 

—Robert T. Gallagher 
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workstations that integrate in-house 
systems on every engineer's desk. 


Maximize Productivity. 
Control Data looked at the need 
to integrate the design, layout, 
analysis and logic simulation 
functions ...saw a way to place 
low-cost design tools in front of 
your engineers...and devel- 
oped the Electronic Design 
Workstation. 

IBM PC Compatible. 

The Control Data Electronic 
Design Workstation offers full 
IBM PC and XT compatability 
and complete system integration 
that can speed you through 80 
to 90% of your design tasks at 
about 1/5th the cost of function- 
ally equivalent systems. 





Broad Applications. 

SCALD Hierarchical Design Con- 
cepts at about 1/4th the cost of 
conventional workstations ... 
and more : 


e Advanced Schematic Entry 

e Documentation 

e Logic Simulation 
36 State Multi-Level 
Simulation 

e Netlist Extraction: 
TEGAS @ SPICE @ ASPEC @ 
SYSCAP @ SCICARDS ® 
LOGIS* 

e Project Management 


Easy Custom Interface. 
All drawing and netlist files are 


in a readable ASCII file format 
that makes developing inter- 
faces to your in-house codes 
easy. You can do it yourself or 
we can do it for you. 

Find out how you can inte- 
grate your system and put Elec- 
tronic Design Workstations in 
front of your engineers. Call toll- 
free 1-800-253-4004, ext. 1430. In 
Minnesota, call collect 1-612-921- 
4400, ext. 1430. Or write Con- 
trol Data, Electronic Marketing, 
PO. Box 0, Dept. HQWO9IA, 
Minneapolis, MN 55440. 


*TEGAS is a registered trademark of Calma Div., General Electric Corp. 
SYSCAP is a registered trademark of Rockwell International, Inc. SCICARDS 
is a registered trademark of Scientific Calculations, Inc. 


(5) CONTROL DATA 


el Addressing society major unmet needs as profitable business opportunities. 
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ASIAN ENTREPRENEUR OPENS IN HONG KONG 


Hong Kong—Would-be operators of 
U.S. computer mart complexes have 
been (and still are) writing advertise- 
ments for themselves, but have not 
yet actually opened for business. 
Meanwhile, a Hong Kong entrepre- 
neur, Tony Payne, has successfully 
started up his Asia Computer Plaza 
in Tsimshatsui, Kowloon, Hong 
Kong. 

Payne, a Hong Kong entrepreneur 
since 1955, figured that the many 
small businessmen and professionals 
in the British colony, as well as afflu- 
ent individuals from the surrounding 
region, needed a one-stop shopping 
mart for computers and communica- 
tions gear. So he started planning the 
50,000-ft? plaza early this year and 
opened it at the end of November 
with more than 24 self-contained 
shops operated by independent com- 
puter system vendors. 

More than hardware. Computer 
Plaza Ltd., operator of the plaza, 
provides telephones and an answer- 
ing service along with an exhibition 
floor, conference room, and seminar 
or training room. The management 
also conducts basic training and edu- 
cation programs, sponsors weekly ex- 
hibits, and runs a users’ club. 

These services are similar to the 
plans of the big U.S. computer marts 
such as Infomart in Dallas [Electron- 
ics, Feb. 10, 1982, p. 111]. Infomart, 
scheduled to open on Jan. 21, 1985, 
will have 202,000 ft? of room for ven- 
dors’ stores in a building having 
more than 1 million ft? of floor 
space. Another well-publicized ven- 
ture is Boscom, at Commonwealth 
Pier 5 on the Boston waterfront, 
which will open late in 1985. Other 
computer marts are planned for New 
York, Atlanta, Santa Clara, Calif., 
Paris, and Frankfurt. 

A forerunner for these full-fledged 
marts, the Business Products Center, 
opened early in 1981 in a 39,000-ft’ 
section of the Merchandise Mart in 
Chicago. It currently has eight -ven- 
dor shops, including Texas Instru- 
ments, Control Data, Monroe Sys- 
tems for Business, Honeywell, and 
Digital Equipment Corp. The Illinois 
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Software Center that is operated by 
the state-supported Illinois Software 
Association has just opened in the 
Merchandise Mart. 

The key idea behind computer 
marts is similar to marts for other 
products: to provide a centralized, 
comfortable facility for prospective 
buyers to see and try products from 
many vendors. The Asia Computer 
Plaza has shops for such well-known 
U.S. brands as Apple, IBM, Texas 
Instruments, Compaq, Altos, Con- 
vergent Technologies, Burroughs, 
and Data General, as well as many 
other local and imported brands. 

In addition, a company called 
Communication Services Ltd., a sub- 
sidiary of the Hong Kong Telephone 
Co. in the British Crown Colony, 
has a shop that sells terminals, mo- 
dems, telephones, and other data- 
communications products in its shop. 

Three’s a crowd. Payne believes 
that the Hong Kong computer mar- 
ket is likely to be roughly divided by 
three; one third for Apple Computer 
Inc., one third for IBM Corp., and 
the remainder for all the rest—whom 
Payne calls the one-percenters, be- 
cause they will each have market 
shares about that size. 

Like the Asia Computer Plaza, the 
two big computer marts to open next 
year in the U.S. have signed up the 
major makers plus a host of smaller 
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vendors. Infomart in Dallas now has 
total commitments for about 65% of 
its space from about 90 vendors. 
Meanwhile, Boscom has more than 
100,000 ft? signed up. 

The Hong Kong, Dallas, and Bos- 
ton mart managers have all deter- 
mined that the vendors generally 
want more than just space for a 
shop. The vendors also want the 
mart to attract qualified traffic 
through conferences, exhibitions, and 
meetings that are organized by the 
mart management—activities that 
these three marts are going to 
provide. 

Many companies feel that the mart 
concept is one effective way to reach 
the single-machine and small-system 
buyers at an affordable sales cost; the 
profits on personal computers and 
small systems are too low to support 
field calls by salesmen. 

No one yet knows if the mart idea 
could catch on in a big way; it is far 
too early to tell. And so far, the mart 
concept is regional in outlook. No 
one is thinking in terms of a big 
national mart or large chains of 
marts. However, the builder of Info- 
mart—the Dallas Market Center, 
which is owned by the family of Dal- 
las real-estate developer Trammell 
Crow—will be the developer for the 
New York, Paris, and Frankfurt 
marts. —-Tom Manuel 
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ir OMTI 5400 SCSI (SASI) controller offers Winchester, floppy 
d tape support all onasingle5'%” footprint PC board. By using 
r proprietary VLSI chip technology, we were able to squeeze 

these functions onto a board size that most controller 
mpanies are still using for single function controllers. This 
ans increased capability and improved cost-effectiveness in 
Viar-|e) elirer-hurelap 


a forward-looking OEM, you want multifunction SCSI (SASI) 
ta controllers that meet your needs today and can meet the 
allenges of future developments in peripheral device tech- 
logy. As you would expect, we’ve applied our new technology 
meet these challenges in a whole family of SCSI (SASI) data 
ntrollers, the OMTI Series 5000. 


MTI 5100 
Ninchester 


OMTI 5300 
A ViT aves alsy<) (218 
plus Tape 


OMT! 5200 
Winchester plus Floppy 





OMT! 5400 


UNBEATABLE FLEXIBILITY 

Our OMTI Series 5000 family of SCSI (SASI) controllers support: 
industry standard ST506/412 5%" fixed and removeable Win 
chester disks, 5%” and 8" floppy disks and QIC-02 compatibl 
streaming tape. Each controller is SCSI (SASI) compatible t« 
protect your software from change as you add next generatior 
disk and tape technologies. And they are all second-sourced t« 
guarantee availability. 


HIGH PERFORMANCE 

The Series 5000 controllers provide consecutive sector, non: 
Talcialstcn sxe merc\e-Mecclalcucclar-lare manlUlidtcy-ro1 Colm olUpa(-1alalem el-)0'(-1-] 0 ALes} 
Yao mm el:1a1 ©al=1¢-\kceam Lame (eel) ((e)ammmolOlamer-t-MmelULac-lam-ie] 9) eke] acmeeLs 
taneous transfers between Winchester and streaming tape fo: 
fast image backup operation. No other manufacturer offers yot 
performance like this! 


EASY TO USE 

Our high-level SCSI (SASI) command set off-loads your hos 
(@1 =] Um @ al \arelal-mereyanliar: (ale Mom cexeUlic-1o me Comm exel unl o)(=1(-1hvames-(eL.de] ome) 
restore Winchester data to and from tape, all without hos 
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rd (=m oF: (e}.40] oblate Ind =s<) (ol k= Maw Wve) ©) al} ((or-1 (=e iG -4a 6) | =O, @mr- Lalomr- lu) (0) 
matic error retry means that reliable data is always available t 
the host. Finally, automatic Winchester flaw managemen 
handling prevents disk defects from corrupting your system. 


momen (=t-laammanlel a=) about the OMTI Series 5000 data controller: 
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A Subsidiary of 
Scientific Micro Systems, Inc. 
339 N. Bernardo Avenue, Mountain View, CA 94043 (415) 964-5700 


LES OFFICES: Seattle, WA (206) 883-8303; Boston, MA (617) 246-2540; Atlanta, GA (404) 296-2029; Morton Grove, IL-(312) 966-2711; Melrose Park, IL (312) 345-5320, 
lington, TX (817) 429-8527; Laguna Hills, CA (714) 643-8046; Greensboro, NC (919) 292-8072; Mountain View, CA (415) 964-5700; Philadelphia, PA (215) 860-8626. 
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NEC NEWSCOPE 














V-SERIES CMOS MICROPROCESSORS 





Nes has unveiled the V-Series, 
a superior species of 16/32-bit 
CMOS microprocessors. 
Ready for your evaluation are 
V20 and V30 16-bit microprocessors. 
The V20 has an 8-bit external bus, 
while the V30is a full 16-bit machine. 
A powerful set of 101 instructions, 
dual data bus architecture and many 
other design refinements make 
these chips 50% faster than our 16-bit 
NMOS processors. Also power 











consumption is reduced by 70%. 
The V20/V30 are supported by a 
full range of CMOS peripherals. 
A CMOS coprocessor (Floating Point 
Processor) is under development. 
The software package includes a 
proprietary real time OS, and devel- 
opment tools include an in-circult 
emulator, relocatable assembler, 
Pascal and C compilers. 
Shortly, peripherals hop on 
board. The V40 and V50 feature 








basic peripheral functions integrat- 
ed on V20 and V30 silicon. The V25, 
complete with ROM, RAM, I/O port 
and serial interface, isa powerful 
processor for portable products. 

The V20~V50 give you higher per- 
formance utilizing current software 
developed for our NMOS micros. 

The V60 and V70 are 32-bit 
microprocessors with mainframe 
power. Features include an on-chip 
memory management unit and 
4.3-gigabyte virtual memory. 

The V-Series is second-sourced 
by Zilog, Inc. 








LARGE DIGITAL | 
MICROWAVE LINK 


TO AUSTRALIA 


EC will supply Australia with 
a third large-capacity digital 


microwave system. Based 
on NEC’s advanced 500-Series, it 
will span a total distance of 2,000km 
between Perth and Kongwirra in 
52 hops. 

This new link will use NEC's 
6.7GHz 140MB equipment with a ca- 
pacity of 3,840 telephone channels, 
currently the largest available. The 
equipment is specially designed 
to operate in high temperatures, 
which top 55°C in the desert regions 
during the summer. Numerous 
advanced features, including adap- 
tive and transversal equalizers 
and hitless switchover equipment, 
are Incorporated to assure high 
speech quality. 

The two previously supplied 
digital links are the 800km Sydney- 
Melbourne system and 650km 
Melbourne-Adelaide system. 
These also feature NEC's 500-Series 
140MB equipment and accommo- 
date 11,520 telephone channels. 


Melbourne 
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NEOLINK-2011 FOR 


HIGH-SPEED 


FIBER OPTIC LANs 


ur new NEOLINK-201]1, 

a pair of optical transmitter 

and receiver modules, 
enables the cost-efficient formation 
of reliable high- 
speed LANs without 
using LDs and APDs. 

The NEOLINK-2011 
combines a 1.3um 
high-speed LED and 
PIN-PD. This ideal 
configuration takes 
maximum advan- 
tage of the low-loss, 
low-dispersion | 
regions of graded index fibers. 

The surface-emitting LED 
features 1.8ns rise and fall times and 
requires no thermoelectric cooling 
device. A newly-developed mono- 
lithic IC in the receiver incorporates 
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Computers and Communications 


AGC and line failure detection 
circuits and secures a 15 dB dynamic 
range. Asaresult, dependable high- 
speed digital transmission of up to 
200Mb/s over amaximum distance 
of 3km is possible. 

NEC’s NEOLINK-2011 mates with 
graded index fibers of diverse core 
diameters. Interfacing with other 
systems is made easy by ECL level 
input/output and minimal restrictions 
on data formats. 

The 9.5mm-high 
DIP design can be 
mounted directly 
on PC boards and 
runs ona —5.2V DC 
power supply. 

The built-in AGC 
eliminates circuit 
adjustments. 

A low-profile, low- 


loss connector, with vibration- 


resistant lock, provides convenient 
Snap-on connection. 

NEC also supplies optical switches, 
couplers, fibers and all other compo- 
nents for LAN systems. 


NEOLINK is a trademark of NEC Corporation. 


THAILAND SELECTS MORE NEAX61 
DIGITAL SWITCHING SYSTEMS 





he Telephone Organization of 
Thailand (TOT) has again 
chosen the NEAXé6] digital 
switching system. This time as the 
core Of its fifth five-year telecommu- 
nications expansion project. 
The contracts involve more than 
870,000 subscriber lines (except 
for tandem switches) to expand the 
present digital network with new 
exchanges, including remote and 
cabin switches. When these 
new exchanges begin service, over 


two million subscriber lines will be 
served by NEC systems in Thailand. 

The digital telephone network in 
Thailand features NCOM—NEC's 
Computerized Operation and 
Maintenance System. Incorporating 
the best of NEC’s long experience 
and integrated computers and com- 
munications (C & C) technologies, 
NCOM provides comprehensive 
support using computers for the 
digital network—an important step 
towards the goal of ISDN. 


NEC 
NEC Corporation 


Tokyo, Japan 





TELECOMMUNICATIONS 














PABX SUPPLIERS 
QUITTING BI 


iL 





New law limiting the digital PABX business to all-Brazilian firms 


will force foreign suppliers to pull out © 8y Aik Turner, McGraw-Hill World News 





S4o Paulo, Brazil 

our of the world’s largest elec- 

tronics companies have been leg- 
islated out of Brazil’s $100 million 
private digital switch market, and 
one of them, General Telephone and 
Electronics, is already seeking to sell 
off its partly held telecommunica- 
tions operation here. 

The legislation, which passed 
through the country’s Congress in 
October, extends the powers of the 
highly nationalistic Special Secretari- 
at for Informatics (SEI) to a sector 
hitherto controlled by the more flexi- 
ble Ministry of Communications 
(Minicom). 

In an effort to bring local capital 
into telecommunications, Minicom 
stipulated in the late 1970s that pri- 
vate automated branch exchanges 
and key systems could be manufac- 
tured in the country only by compa- 
nies with a majority of their voting 
capital in the hands of Brazilians. 
The foreign manufacturers complied 
with this rule by forming associa- 
tions with Brazilian groups in which 
the latter had at least 51% of the 
capital with a right to vote. 

The new law, formulated by the 
military at the SEI, makes digital 
switches for the private sector part of 
the market share reserved exclusively 
for companies with 100% of their 
voting capital controlled by Brazil- 
ians. Furthermore, company officials 
also expect the restrictions to broad- 
en quickly. 

GTE sells out. GTE, based in 
Stamford, Conn., is negotiating its 
49% stake in Brazil’s largest supplier 
of key-system miniswitches, Multitel 
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S.A., headquartered here. The associ- 
ation, which dates from 1982, has 
between 50% and 60% of the Brazil- 
ian market for key systems, accord- 
ing to industry sources; from this sol- 
id installed base, it had been plan- 
ning to launch an attack on the low- 
er end of the PABX market. 

But believing that Brazil will limit 
the market share reserved for nation- 
als to PABXs with up to 1,000 ex- 
tensions, Multitel is negotiating to 
buy out its U.S. associate this month, 
according to its president, Ivan Mull- 
er Botelho. Declining to reveal the 
value of the deal, Botelho says that 
“GTE will stay out of the Brazilian 
market for a specified period of time, 
and will only come back via another 
association with our group.” He add- 
ed that Multitel will also be the local 
representative for GTE in other mar- 
ket segments where it can still oper- 
ate, such as in satellite equipment. 

Ericsson’s moves. The majority of 
the voting capital of Ericsson do Bra- 
sil Comércio e Industria S.A. belongs 
to two local groups: Banco Brasileiro 
de Descontos S.A. (Bradesco), the 
country’s largest private banking 
conglomerate, headquartered here, 
and the Monteiro Aranha group, 
based in Rio de Janeiro—which also 
counts among its activities a share of 
the local Volkswagen subsidiary. In- 
dustry sources put the company’s 
market share at some 33% in 
PABXs and 8.6% in key systems. 

Newton Scartezini, head of project 
planning and coordination at Erics- 
son, said the Sao Paulo company had 
already built and sold a few digital 


PABXs, “but according to the new 
law we won’t be able to manufacture 
or sell them here any more.” The 
company also has a key system, de- 
veloped in Brazil, which came to 
market this year. 

Sources at the company say the 
Swedish parent will either have to 
sell its voting capital in the Brazilian 
subsidiary to its local partners and 
then maintain no more than a 30% 
nonvoting share of the total capital, 
as stipulated by the new law, or else 


create a separate company for the 


manufacture of equipment covered 
by the new law. : 

No treat for Dutch. Philips has an 
association with a leading insurance 
company, Sul América, Companhia 
Nacional de Seguros S.A., to manu- 
facture PABXs at a factory in Reci- 
fe, in the northeastern state of Per- 
nambuco. The association bears the 
name Sul América Philips Teleco- 
municacdes S.A. and has some 
22.7% of Brazil’s PABX market. Se- 
bastido Rosas, head of the group’s 
components, materials and_profes- 
sional products divisions, says only 
that Philips has been obliged to “‘re- 
formulate our medium- and _ long- 
term plans for Brazil” as a result of 
the new law. 

There is, however, at least one op- 
tion open to the Dutch conglomerate 
that its competitors do not enjoy: the 
law allows wholly or partly owned 
subsidiaries of foreign companies to 
manufacture equipment for export 
whose local market is reserved exclu- 
sively for Brazilians. Such operations 
must be located in either the poor 
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north or northeastern regions of Bra- 
zil, where the government wants to 
encourage development and create 
jobs. | 

Sul América Philips fills the bill. 
Nonetheless, this would mean bid- 
ding farewell to its local market 
share. Rosas added that the group’s 
activities in other market segments 
are also hit by the new law. Process 
control systems, medical electronics 
equipment, and semiconductors are 
also affected. 

Cut off at the NEC. NEC’s local 
operation, NEC do Brasil S.A., is the 
result of an association with the Sao 
Paulo investment bank, Brasilinvest, 
with around 10% of the PABX mar- 
ket and some 18% in key systems. A 
source at the company, also head- 
quartered in Sao Paulo, revealed that 
in October the SEI, the supreme 
power in all matters digital, prohibit- 
ed NEC do Brasil from manufactur- 
ing its two electronic switches—the 
NEAX 12 and NEAX 22. 

Furthermore, the source revealed 
that although public switching is not 
covered by the new law, all imports 
of digital equipment and components 
are subject to authorization by the 
SEI. NEC, Ericsson, and Siemens all 
have contracts with Minicom for the 
supply of public exchanges to the 
state postal and telecommunications 
authority, Telebras, and many of 
their components were being brought 
in from abroad, which meant appli- 
cation to the SEI for an import li- 
cense. “Of late, the Secretariat has 
been demanding unofficially that cer- 
tain components for central ex- 
changes manufactured by NEC be 
acquired from local industry. This 
amounts to between 30% and 50% 
of one of our public exchanges,” 
complained the source. 

Digital switches are not the only 
area in which the Tokyo firm has 
had problems in the wake of the new 
law, however. The source at the 
company said that also in October 
the SEI ordered NEC to discontinue 
the manufacturing of electromechani- 
cal facsimile-transfer machines. This 
creates a de facto captive market for 
the only other option—two electron- 
ic models recently launched by Itau 
Tecnologia S.A., (Itautec), the com- 
puter and automation arm of the sec- 
ond biggest bank, the Banco Itau 
S.A., with its headquarters in Sao 
Paulo. The Itautec facsimile machine 
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uses technology acquired from 
NEC’s Japanese rival, Canon. 

The Siemens Sao Paulo group has 
49% of the voting shares of Equitel 
Equipamentos e Sistemas de Teleco- 
municacodes S.A., Sao 
Paulo. The remainder 
is held by the diversi- 
fied Hering 
from the southern 
state of Santa Catari- 
na. The company par- 
ticipates in both the 
PABX and _ key-sys- 
tems markets, with 
shares of 25% and 
12%, respectively. A 
spokesman for  Sie- 
mens says that both 
Equitel and another 
company in the group, 
Icotron S.A. Industria 
de Componentes Ele- 
tronicos, a manufac- 
turer of discrete semi- 
conductors and _ inte- 
grated circuits located 
in the southernmost 
state of Rio Grande 
do Sul, are affected by 
the new law. 

This is by no means 
the first time Sie- 
mens’s Sao Paulo op- 
eration has been ad- 
versely affected by the 
SEI’s protectionist pol- 
icles. In 1982, the 
company decided to 
sell its numerical-con- 
trol technology to a lo- 
cal company, Maxitec 
S.A., when the SEI de- 
clared numerical con- 
trols out of bounds to 
foreign companies, and 
the same local firm ab- 
sorbed Siemens’s pro- 
grammable-controller 
technology in 1983 for 
identical reasons. 

Also last year, the 
extension of the _ re- 
served market share to 
test and measurement, 
analytical, and _ bio- 
medical equipment put 
an end to Siemens’s 
trade in imported ul- 
trasonic devices for 
doctors, which it had 
been bringing in from 
the parent company in 
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West Germany. In consequence, it 1s 
no surprise that the president of the 
Brazilian subsidiary, Helmut Ver- 
vuert, has been a frequent critic of 
government policy in electronics. 
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_Fuyjittsu’s co 


System components 

Choose a Fujitsu systemized component 
and you have already completed the 
three initial steps of design, production 
and assembly. 


Quality and reliability 

Each finished mini-system is ready for 
use and has undergone strict quality 
control and after-assembly inspection to | 
guarantee the same high performance 
and reliability expected of all Fujitsu RR 
products. —% A 
Cost-savings 

With a highly rationalized production 
process and the fact Fujitsu makes its 
own components, these compact per- 
formers are yours at prices far lower than 
you would pay if you started from scratch. 


Wide selection of other components 
Besides the system components shown 
here, Fujitsu also offers world-wide a full 


range of other high quality components MINI-THERMAL PRINTERS 
including: Quiet, clear printing up to 20 million dot lines. 
@ over 1000 different types of connectors We combined a fixed print head and stable-contact, 
heat-sensitive forms to give you crisp-lookin 
@ small, lightweight and rugged control oa CCS 
relays ® maintenance-free line-dot recording 


@ high-density, high-precision hybrid ICs @up to 80 characters/sec 
@ printed lines immediately visible 
@long service life in numerous applications 





ChojmpPLO[NjE|N}T|S 


Fujitsu Limited (Components Marketing) 

6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan Phone: (Int'l Prefix) 81-3-216-3211 Telex: J22883 
Fujitsu Component Europe, B.V. 

Rijnkade 19B, 1382 GS, Weesp, The Netherlands Phone: 02940-18748 Telex: 44-11966 
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BUBBLE MEMORY MODULES 

of Flexible new modules let you design your own 
LOW-PROFILE KEYBOARDS board. : 
Ultra-slim and ergonomic design with new long- Operating at the TTL level, they offer solid-state file 
term reliability. memory designed to your individual needs. 
We give you a home-row height of 28.8mm @incorporate bubble memory devices and control 
(DIN Standard) with a service life exceeding 50 LSls 
million operations. @expandable from 128K to 4M bytes 
® cylindrical keytops sloped at 6° @11.2 msec. average access time 
@60g (typ.) touch, 3.8mm stroke @non-volatile memory 
@tactile feedback option ® maintenance-free design 


®sculptured surface keys 
@ keyboard layout adjusted to your specs 
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ElectronicsWeek Index 


THIS WEEK 
LAST WEEK 
YEAR AGO 


1982 


WoW Weal 


Budgeted outlays of the Dey 


Operating rate of all i 


Shipments of electronic equipment, one of the 
components of the ElectronicsWeek Index, dropped 
4.5% in October, according to the latest U.S. govern- 
ment statistics. This brought the Index to its lowest 
level in almost three months. After coasting neatly 








through a third quarter fraught with higher import 
penetration and the U.S. economy's overall lackluster 
performance, shipments fell across all product lines. 
Radio and TV shipments were off 3.2%, while ship- 
ments of communications gear were down 5.4%. 
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GEN. III: 
THOMSON-CSEF’S 
PRESENT LIIS 








Thanks to its solid experience 
in light image intensifiers, 
Thomson-C SF brings in the new 
technology of low-light level 
vision with: 
¢ GaAs photocathodes for high 

sensitivity in the near infrared. 
¢ fiber-optic output image 
inverter options. 

We I take you into the third 
generation. 


Radiant sensitivity (mA/W) 


3rd generation 
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THOMSON-CSF 


Division Tubes Electroniques 

38 rue Vauthier - BP 305 

92102 BOULOGNE-BILLANCOURT CEDEX 
FRANCE - Tél. (33.1) 604.81.75 
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THE COMPONENTS OF SUCCESS 





USA Brazil Canada Germany United Kingdom Italy Spain Sweden Japan 
RUTHERFORD NJ = SAO-PAULO OTTAWA MUNCHEN BASINGSTOKE ROMA MADRID STOCKHOLM TOKYO 
Tel. (201) 438.23.00 Tel. (11) 542 4722 Tel. (613) 236.36.28. Tel. (89) 78 79.0 Tel. (256) 29.155 Tel. (6) 638.14.58 Tel. (1) 405.16.15 Tel. (08) 63.50.60 Tel. (3) 264.63.46 
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mas he just 
discovered 
an electro 
“secret’”? 


Many of the ‘big guy: 
already know it. 











Many of the most demand- 
ing electronics firms in the 
world have known the CTS 
“secret” for years. They are 
specifying hundreds of highly 
reliable CTS components 
and subsystems that we 
haven't told you about. 


This is an electronics “secret’’ that was 
never meant to be. The CTS secret is 
really quite simple. It is our ability to 
design, tool and manufacture highly 
reliable electronic components and 
subsystems—to custom specifications—and 
do it at a realistic, competitive price. 

Today, many more firms, like yours, 
are discovering that CTS products can 
help keep your customers satisfied. They 
offer greater long-term reliability when 
field service costs are skyrocketing. 
They increase customer satisfaction 
that keeps your competitors at bay. In 
short, they help you build a better, more 
saleable and reliable product—in a 
cost-effective manner. 

This CTS “secret” can slash your 
board production time and cost. 

Our new AUTO-DIP™ switch goes into 
your automatic insertion equipment 
right along with IC’s. You get high speed 
board production and save space as 
well. The CTS AUTO-DIP™ takes only 
37% of the volume of a manually 
inserted DIP switch. 

Learn more about the best kept 
“secret” in the electronics industry. 
Send today for a brochure showing the 
entire line of CTS electronic components 
and subsystems. It could be ; = 
the first step toward making « 3 
your products more reliable, | 
more competitive, more sale- 
able. Write: President, CTS 
Corporation, 905 North West 
Boulevard, Elkhart, Indiana 
46514. Phone: (219) 293-7511. 


CTS MEANS RELIABILITY — 


—in hundreds of electronic components and subsystems 
CTS CORPORATION *¢ ELKHART, INDIANA 
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DIP Switches 

Slide-action manual or auto- 
matically insertable styles. 
Phone: (805) 238-0350 





Hybrid Clock Oscillators 
Fully hermetic resistance 
weld package. TTL 
compatible. 

Phone: (815) 786-841 | 


Resistor Networks 
Conformal coated SIPs and 
solid ceramic SIPs and DIPs. 
Phone: (219) 589-8220 





Potentiometers/ Trimmers 
Full line of composition, 
wirewound, conductive 
plastic and cermet types. 
Phone: (219) 295-3575 













Memory Systems 
Ruggedized, nonvolatile 
data storage. 

Phone: (612) 941-9100 





Modems, Stand 
Alone/Custom 
Intelligent signal processor 
base. Bell 212A compatible. 
Phone: (219) 293-7511 









Metal Enclosures 
Custom and standard for 
electronic systems. Cabinets, 
frames, card racks and parts. 
Phone: (408) 251-1600 
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Our latest °C bus product, a 256 x 8-bit 
static RAM, combines low power CMOS 
performance with a remarkably low pin 
count The PCF8570, supplied in an 8-pin 
DIL package, interfaces with the bi-direc- 
tional I?C serial bus and thus requires only 
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two pins for data transfer, resulting in 
considerably simplified interconnection 
circuitry als well as PCB space savings. 
The PCF8570 was developed from the 
well-established PCD8571,a1 Kbyte RAM. 
The two ICs share several important 


ARO 


features: same software address; identical 
pinning (three address pins, one test input, 
two power supply pins); low standby 
voltage of 1,0 V minimum (ideal for battery 
back-up operation); power saving mode 
current of typically 50 nA; operating voltage 
range of 2,5 to 6,0 V. The PCF8570 is a 
basic peripheral in |?C bus interfaced 
systems, such as in telephony, radio and 
TV, video cassette recorders or general 
purpose industrial applications. Alterna- 
tively, the PCF8570 can be used with any 
industry standard microcomputer, in which 
case the I?C bus is implemented in soft- 
ware. Up to eight PCF8570s may be 
connected to the |?C bus without additional 
hardware; selection is performed by the 
hardware address pins. The 8-pin DIL 
encapsulation is a plastic SOT-97A. 
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FSK MODEM CHIP SET FOR LANs PROVIDES TWO MEGABAUD 
TOKEN-PASSING PERFORMANCE AND COMPLIES WITH IEEE 8024 


Signetics is introducing a two chip set that 
transmits and receives digital data on 
Local Area Networks (LANs) at speeds up 
to2 Mbaud and complies with the industry 
standard IEEE 802.4. The new NE5080/ 
NE5081 high-speed FSK modem trans- 
mitter and receiver provide a system-level 
solution for LANs used in either point-to- 
point or token bus service. First of its kind 
to be introduced by any manufacturer, the 
new chip set replaces board-level solutions 
and thus reduces manufacturing costs 
while simultaneously offering flexibility in 
data rates and modes of operation. LANs, 
used to transmit large quantities of digital 
data among computer-based equipment in 
factories, offices and other environments, 
require efficient methods for error-free 
data transmission and reception at high 
speeds. The NE5080/NE5081 chip set 
offers phase-continuous frequency-shift- 


keyed modulation and demodulation of a 
digital bit stream in various network archi- 
tectures. In point-to-point service, for 
example, the chip set can implement a 
one-half megabit/second full duplex data 
link between computers as far apart as 
15 km. This capability is useful in large 
installations such as power plants or oil 
refineries. Variations of this architecture 
allow construction of local networks for 
large ships, aircraft and other forms of 
transportation. One of the most popular 
uses for the new NE5080/NE5081 is in 
token bus architectures conforming to the 
(U.S) IEEE 802.4. This industry-wide 
Standard calls for a single channel phase- 
continuous FSK bus and is most relevant 
for the construction of local networks con- 
sisting of many computers which share 
data buses, printers, plotters and other 
computer peripherals. Networks of this 


type are common in office, factory and cam- 
pus settings and are proliferating rapidly 
aS automation, robotics and personal 
computers penetrate all aspects of modern 
life. The new chip set not only conforms to 
the 802.4 standard but also permits design 
engineers to tailor performance to suit 
individual requirements in data rate, carrier 
frequency and type of cable used to carry 
transmission. The NE5080 is housed ina 
16-pin plastic DIL, the NE5081 is a 20-pin 
plastic DIL. Both |Cs are rated for operation 
across the commercial temperature range 
(0 to 70 °C). The NE5080 operates from a 
single +5 V supply and dissipates 375 mW; 
the NE5081 also operates from a single 
+5 V supply and dissipates 250 mW. 
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second generation GTQs control up to 120 A 


Latest additions to our range of GTOs are 
three devices of the BTV60 family. These 
second generation GTOs have a 120 A 
repetitive peak controllable anode current 
‘rating and voltage ratings of 850 V, 1000 V 
and 1200 V. The new BTV60O family is 
characterized by a much finer cathode 


structure which allows fast, efficient swit 
ching at up to three times the power of 
equivalent first generation GTOs. Like 
earlier GTOs the BTV60-850, BTV60-1000 
and BTV60-1200 combine the best features 
of both transistors and thyristors, however 
the second generation GTOs can control 


much larger motors. In addition, six BTV60s 
can replace twelve conventional thyristors 
in PWM ac. motor control applications. All 
three types are encapsulated in the 
versatile TO-238 AA package. 
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NEW SOLID-STATE IMAGE SENSORS LEAD THE WAY 


Consistently good picture quality, extremely 
high resolution, good spectral response 
especially in the blue region, choice of 
monochrome or colour, significantly inex- 
pensive - just a few of the important features 
wich our NXA1010 and NXA1020 frame 
transfer sensors bring to television camera 
technology. Mechanical ruggedness, 
reliability and low power consumption 
make these solid state image sensors ideal 
successors to traditional camera tubes. A 
small chip size of just 7,02 mmx9,52 mmis 
a major factor contributing to the lowselling 
price of the new devices. The sensors are 
Suitable for all types of 625 lines/50 Hz 
PAL/SECAM video cameras (525 lines 
NTSC compatible devices will be announ- 
ced in the near future). Application areas 
include ENG cameras, home video came- 
ras, surveillance cameras, character and 
pattern recognition, robot vision systems, 
visual aids. The next logical step in camera 
development, these new CCDs (charge- 


coupled devices) combine camera tube 
quality with solid-state compactness. The 
devices can dramatically reduce assembly 
costs in consumer and _ professional 
Camera manufacture. No burn-in, lag or 
optical distortion, long operation life and 
good stability are other major benefits. We 
will also supply all the peripheral ICs 
needed to make complete monochrome 
or colour cameras. The NXA1010 (mono- 
chrome) and the NXA1020 (colour) have 
effectively 604 x 575 pixel elements giving 
a horizontal resolution of 420 TV lines. 
Compatible with CCIR standards, the 
sensors have a 7,5 mm image diagonal 
matching the 1/2” camera tube format. This 
means they can be used with low-cost 
commercially-available lenses. For the 
monochrome sensor, relative sensitivities 
are: green = 1, bleu = 0,8 and red = 0.8 
The frame transfer sensors consist basically 
of three functional areas: a matrix of photo- 
sensitive elements and integration elec- 


trodes, a storage section, and three BCCD 
(buried-channel CCD) read-out registers. 
A special electrode arrangement allows 
26% of each photosensitive element to be 
free of polysilicon. This facilitates the pene- 
tration of blue light into the element thus 
providing good blue sensitivity. The devices 
are supplied ina24-pin ceramic DIPwitha 
high-quality glass viewing window on the 
top side. 
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UHF POWER TRANSISTORS TAILOR-MADE 
FOR CELLULAR RADIO 


The latest extensions to our range of u.hf. 
power transistors are specifically designed 
to operate at 900 MHz in cellular radio 
transmitters. The BLV94 (12,5W) and the 
BLV95 (25 W) have minimum power gains 
of 6 dB and 5,5 dB respectively. Both 
transistors operate from 12,5 V supplies. 


The new transistors are designed for use 
as third and fourth (common-base) stages 
in mobile transmitter line-ups. Characteri- 
zed by their ruggedness and stability, the 
transistors can withstand a load mismatch 
(VSWR = 10, all phases) at rated load 
power up to a supply voltage of 15,5 Vata 


heatsink temperature of 25 °C. Both 
devices are constructed using a fine- 
geometry diffusion process based on 
microwave crystal techniques. Internal in- 
put matching achieves optimum wideband 
Capability and stable operation. Gold 
metallization ensures excellent reliability. 
The transistors are encapsulated in the 
6-lead SOT-171 ceramic capped envelope. 
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OXYGEN SENSOR UNIT FORFLUE GAS MEASUREMENT 
GUARANTEES FAIL SAFE OPERATION 


The OSU20 oxygen sensor unit gives a 
direct, in situ measurement of residual 
oxygen in flue gas, without the need for 
samples drawn from the flue or reference 





gases. Thanks to its unique dynamic 
behaviour, the unit guarantees fail safe 
operation in all types of burners. By incor- 
porating the OSU20 into an air/gas ratio 
control loop, it is possible to optimize 
burner efficiency and widen the acceptable 
range of natural fuel gases of different 
caloric values. The microprocessor- 
compatible unit can be installed directly in 
any existing installation. In contrast to 
bulky conventional probe assemblies, the 
OSU20 is very compact making it suitable 
for even very small installations. The unit 
can be calibrated automatically against 
air, thus eliminating calibration gases and 
manual recalibration. The OSU20 consists 


of two identical zirconium oxide discs 
with porous platinum electrodes - one disc 
acts aS an oxygen pump ffilling and 
emptying a small chamber between the 
discs; the other acts as a sensor detecting 
oxygen pressure in the chamber. Cycle 
time of the output signal is directly propor- 
tional to the absolute pressure of oxygen in 
the flue. The discs are surrounded by a 
heating coil to maintain an operating 
temperature of approximately 700 °C. The 
complete unit consists of sensor (for use in 
gases at up to 400 °C flowing at up to 
10 m/s), probe and measuring assembly. 
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MIL-C-83513* 


Smaller Ds. 
Higher density 
packaging. 

And a lot of help 
from AMP. 


CIRCLE 
NUMBER 


125 





E heaatherbesthnateathostbastusthant 


Available in both . 
metal and plastic configurations, only AMP Micro Ds have positive 


Ferclomlab elias lace isola <cimecelaicc(eitcm (cciomel’ltc lurch Bone NUelle sitelelelialep 


You're looking for the highest possible wiring density in the smallest 
possible space. You want a D connector that’s designed to meet pending 
MIL-C-83513. One that gives you the flexibility to work with your packaging 
variations. With no trouble. 


See AMP. We have the Micro Ds that do just about everything our famous 
Subminiature Ds do. In a smaller way. 


Pincounts? Up to 100 now, more later. And you have the benefit of lower 
mating forces than other Micro Ds. You also have a choice of flying leads 
or solid wire solder posts. 


Plus you get the most important advantage—our people. Helping in 
engineering, in design, in your field applications. So as you put more into 
smaller space, we can assist with the kind of technology that has already 
made us the right connection practically every place. 

*Pending. 


For more information, call the AMP MIL-C-83513 Desk at 
(717) 780-4400. AMP Incorporated, Harrisburg, PA 17105. 


AANMIFP means productivity. 


AMP is a trademark of AMP Incorporated. 
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TELECOM LAWYER WANTS 
DEREGULATION REGULATED 


Washington 
0‘ the last 10 years, Washing- 
ton has become a mecca for 
telecommunications attorneys. Her- 
bert Marks is considered by both in- 
dustry and his peers to be one of the 
leaders in this field. Now, with the 
Reagan administration committed to 
telecommunications — deregulation, 
Marks says he is doing the most in- 
teresting work of his career. 

Telecom law wasn’t always so ex- 
citing. Fifteen years ago, when 
Marks started at the law firm of 
Squire, Sanders and Dempsey, there 
was only one  telecommunications 
company: AT&T. “All the govern- 
ment and private-sector representa- 
tives could fit into one room and 
quickly resolve differences,” he says. 
Today, the panoply of issues is such 
that “every time I think I know 
who’s in the act, another player ar- 
rives on the scene.” 

The common goal is to create a 
new environment that will sustain a 
high level of innovation. In turn, 
that requires making transitional 
rules “which won’t cause severe dis- 
locations in the interim.” It is here 
that the Yale-educated lawyer finds 


cause for criticism of the Reagan 


Administration’s policies. 

Overeager FCC. His overriding 
concern is the breakneck speed with 
which the Federal Communications 
Commission is deregulating telecom 
markets. With numerous post-AT&T 
divestiture issues still unsettled and 
user rates threatening to increase 
dramatically, Marks can hardly be- 
lieve that the FCC is considering get- 
ting out of the business of setting 
rates and telephone tariffs. 

It’s indicative of “the kind of pre- 
mature relaxation that could defeat 
the goal we’re aiming for.”’ Higher 
rates will drive businesses into build- 
ing private networks, thus depriving 
the phone companies of the revenues 
that they need to stay technologically 
competitive, he contends. 

Another example: the Carter Jus- 
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tice Department was so quick 
to divest AT&T that it barely 
considered the effect on what 
has made the U.S. telephone 
system the best in the world— 
standards. As a result, Marks 
says, many of his clients are 
holding back on buying new 
equipment because they don’t 
know whether it will plug into 
other manufacturers’ brands. 
The same interconnection prob- 
lems that are now plaguing the 
computer industry are destined 
to characterize telecommunica- 
tions services. 

In the international arena, he 
also sees the administration 
tending to break with the past, 
although not quite as fast, 
without fully weighing the eco- 
nomic and technological effects 
of doing so. For example, in 
late November the FCC en- 
acted new regulations that will 
pave the way for private satel- 
lite networks to compete with 
Intelsat, the multinational co- 
Operative with a 20-year mo- 
nopoly on global telecommuni- 
cations. This time, Marks questions 
the FCC’s wisdom on the grounds 
“of a current overcapacity in satellite 
and cable services predicted to grow 
much worse.” 

What is even more disturbing to 
Marks is the two years it took for 





Wants a bigger brother. Telecommunications law- 
yer Herbert Marks thinks the government should 
take a firmer regulatory posture during the disloca- 
tions following AT&T Co.’s divestiture. 


federal agencies to resolve their quar- 
rels in the telecom arena. ““The trend 
is to de-emphasize the government’s 
role when re-emphasis on govern- 
ment is exactly what is called for to 
give a coherent focus to international 
telecom policy.” —Karen Berney 


Evans wants role of West Coast 
in management of IEEE affairs to grow 


Palo Alto 
a. G. Evans will be busier than 
ever come Jan. 1 when she be- 
comes director of the Institute of 
Electrical and Electronics Engineers’ 
Region 6. Already busy as the com- 
puter grants manager for Hewlett- 
Packard Co., and currently vice 
chairman of Region 6, Evans expects 
she will devote even more time to 


the IEEE—especially to support con- 
tinuing education for engineers. 
“The IEEE has a major effort in 
continuing education. I’d like to see 
Region 6 at the forefront of that,” 
Evans says. She cites seminars and 
short (one- or two-day) tutorials as 
examples of the most effective ways 
to keep engineers up on the state of 
the art. She is also enthusiastic 
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about the potential of video confer- 
encing for spreading information. 

Evans foresees Region 6 becoming 
more important in the IEEE. Ex- 
tending from New Mexico to Ha- 
wail, it last year outstripped the 
Northeast in membership. On that 
basis, she says, “One of the goals 
that I have is to persuade the IEEE 
to have a West Coast base to support 
the headquarters in New York.” 

An engineer’s story. Starting out 
with a BS in chemistry from Rice 
University, Houston, Evans says that 
“much of my work as a chemist was 
with electronic instruments.’ She 
soon decided that electronics was the 
more interesting field and moved to 
the San Francisco Bay area to pursue 
a BSEE at San Jose State University. 

At HP she first worked in applica- 
tions engineering for setting time and 
frequency standards with cesium 
beams. From there, she moved to nu- 
clear instrumentation and_ learned 
about computers as the company de- 
veloped them for instrument control. 

Her career seems to be keeping 
pace with the IEEE’s growing West 
Coast membership and its interest in 
computers: the IEEE’s Computer So- 
ciety 1s now its largest subgroup. It 
also testifies to the necessity of keep- 
ing current. 

Evans now finds herself working 
in the same HP building she started 
in 19 years ago. And although she 
speaks fondly of the old days, when 
a clock’s chime drew the firm’s em- 
ployees together for leisurely coffee 


New chief. Jane G. Evans, computer grants 
manager for Hewlett-Packard Co., becomes 
director of the IEEE’s Region 6 on Jan. 1, and 
hopes to increase its influence. 
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breaks, she appreciates the fast pace 
that she can achieve with her desk- 
top computer. 

As computer grants manager, Ev- 
ans 1s involved in the company’s pro- 
gram of donating computers to uni- 
versities and organizations. She con- 
tinues to do some systems engineer- 
ing in helping to implement large 
computer gifts once the appropriate- 
ness of HP’s computer donations has 
been decided. Although she has tak- 
en on much management work with 
the IEEE as well as with HP, she 
notes that “engineering is a house of 
many rooms.” —Eve Bennett 


Smith sees Merit 


in assisting contractors 





Richardson, Texas 

ith all the new technologies 

tumbling off the shelf in mili- 
tary electronics markets, equipment 
designers must take care not to trip 
up in the early stages of develop- 
ment. So says Sam K. Smith, presi- 
dent of startup Merit Technology 
Inc., which is homing its sights on 
providing analysis, modeling, simula- 
tion, and engineering services in the 
advanced defense systems business. 

“There is a lot of interest in the 
power of VHSIC [very high-speed in- 
tegrated circuits; see related story on 
p. 57] and artificial intelligence, 
which can unload many tasks from 
human operators of a weapons sys- 
tem. But the emerging technologies 
are also making systems definition 
much more difficult,’ notes the 52- 
year-old Smith, one of Merit Tech- 
nology’s three founders. 

Prior to the firm’s founding, 
Smith, who holds a BSEE from the 
University of Oklahoma, was presi- 
dent and chief executive officer of a 
fledgling Ada software house, Com- 
puter*Thought Corp., in Plano, Tex- 
as. Before that, and until 1983, he 
spent 26 years with Texas Instru- 
ments Inc., heading up the firm’s 
Military Equipment Group in Dallas 
and its computer operation in Aus- 
tin. Merit Technology’s other 
founders, G. Mel Barney and Dennis 
J. Gorman, also worked at TI before 
getting the firm going in September. 

The new firm—backed with a cou- 
ple of million dollars from venture 
capitalists—is focusing its initial ef- 





High-tech go-between. Assisting prime 
contractors in the design of advanced de- 
fense systems is the idea behind Sam K. 
Smith’s startup company. 


forts on maximizing leading-edge 
technologies in the advanced tactical 
avionics arena, says Smith. To do 
this, Merit Technology’s product 
portfolio will be filled with nonhard- 
ware items, such as algorithms, soft- 
ware, system simulation and integra- 
tion, testing, and evaluation services. 

“It’s not necessarily software engi- 
neering but other ‘soft’ kinds of sci- 
ences to bring capabilities of system 
engineering and knowledge of hard- 
ware—particularly the VHSIC sorts 
of things—together,”’ explains Smith. 

Nonpartisan view. The intent at 
Merit Technology is to provide a 
third-party, nonpartisan view of 
emerging technologies and to assist 
prime contractors—as well as de- 
fense agencies—in evaluating new, 
alternative approaches to system de- 
sign and definitions, Smith says. By 
providing engineering design and sys- 
tem analysis, Merit Technology can 
eventually achieve revenues of sever- 


al hundred million dollars. 


Smith says the firm’s staff will 
grow from 10 to about 30 by mid- 
1985, most of whom will have PhDs. 
With its assembled expertise, it plans 
to attack military systems engineer- 
ing, VHSIC, AI, programming lan- 
guages (Lisp and Ada), common sen- 
sor and module concepts, advanced 
software, simulation tools, and signal 
processing. —J. Robert Lineback 
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As TI’s #1 ol talel¥ Co) Mey military components Arrow is your 
logical source for Tl’s new HCMOS logic family. The 54HC © 
family delivers dramatic power savings at typical operating a 
frequencies over low-power Schottky TTL, the most widespread 


Arrow Electronics, Inc. 
25 Hub Drive, Melville, NY 11747 
Attn: Rob Kaufman, Dept. C 


| want to learn more about TI's high-speed CMOS logic. Please send me 





bipolar logic family in use today. In terms of switching speeds and 
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comparable to low-power Schottky TTL. And because the 
“54HC family operates at lower junction temperatures, system 
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Specified over the full-55 C to 125C faarliclay temperature elaeley the 54HC 
family is available in a variety of military standard screening options. Standard ees 


ages include ceramic dual-in-line and leadless ceramic chip carriers. 


Call Arrow for all your T| HCMOS needs. You'll get fast action from the nation’s 
erase real-time, ult -accessed electronics ne | 


your 12-page, full color brochure. 
Please also send the following: 
() Stars of the Future brochure 


(} HCMOS Logic Quality and 
Reliability 1984 Data Brochure 


J HCMOS product update 
brochure 
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Arrow Electronics. We give our people the freedom to act, the technology to make it apne Instantly. rey is Action. 


J Military semiconductor brochure 
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PC-BASED CAD GEAR THREATENS 


HIGH-PRICED WORK STATIONS 





Los Gatos, Calif. 
rdinary engineers don’t drive 
Mercedes—they drive Toyotas. 

And they don’t design on expensive 

work stations. Most of them design 

with pencil and paper,” says Roy 

Prasad, vice president of Personal 

CAD Systems Inc., a company here 

that would like to take away that 

engineer’s pencil box and put him in 
front of a nice low-cost computer- 
aided design system built around an 

IBM Corp. Personal Computer. 

These ordinary engineers are just 
beginning to find out how much 
CAD capability resides in the IBM 
PC, adds P-CAD president Richard 
Nedbal. ““Within a year, we will have 
as many installations as Daisy,” 
Nedbal claims, referring to Daisy 
Systems Corp., in nearby Santa 
Clara, a leading maker of CAD work 
stations. “I grant you, our software 
is a lot cheaper. But people are find- 
ing out that they can really do a lot 
on a PC. They’re not so skeptical 
any more.” 

Nedbal claims that his firm’s IBM 
PC-based schematic capture, simula- 
tion, and layout software gives engi- 
neers 80% of the power of a $50,000 
to $100,000 CAD 
work station at 20% 
of the price. He cites 
one test in which an 
integrated-circuit sim- 
ulation that took 13.1 
s on an IBM 3084 was 
performed in 4 min by 
P-CAD software on an 
IBM PC/AT. “It cost 
$9,000 to connect to 
the mainframe and 
several hours to get 
the paper printout,” 
Nedbal says. ““The PC 
AT is already faster in 
terms of turnaround, 
and $9,000 would 
have bought the whole 
P-CAD system.” 

Nedbal figures that 
thanks to the Toyota- 
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driving engineers, P-CAD will reach 
$10 million in sales this year—just 
two years after its founding—and 
will triple that figure in 1985. With 
more than 100 employees, P-CAD is 
already the largest of the companies 
specializing in low-end CAD. 

All aboard. P-CAD’s design auto- 
mation software is aimed mainly at 
the printed-circuit-board market, 
which Dataquest Inc., the San Jose, 
Calif., market research firm,  esti- 
mates at about $327 million this 
year, mounting to $1.167 billion by 
1988. Comparable figures for IC lay- 
out, the specialty of the high-perfor- 
mance work stations, are $121 mil- 
lion and $604 million. Schematic- 
capture and simulation software, 
which P-CAD also sells, will zoom 
from $317 million to $1.814 billion. 

In all, Dataquest says, 12,000 IBM 
PCs will be used for CAD this year, 
and 15,000 next. ““P-CAD is certain- 
ly one of the major players,” says 
analyst Beth Tucker. “They are do- 
ing very well, and their figures are 
quite impressive.” 

A competitor, Phil King, market- 
ing vice president of Chancellor 
Computer Corp., Mountain View, 





Calif., suggests that personal-comput- 
er-based CAD systems are a threat 
to the work station companies. “The 
big computer-assisted engineering 
companies have been telling engi- 
neers that CAE functions were more 
computer-intensive than they really 
are,” King says. “Now that we’ve 
gotten some low-cost machines with 
tremendous power, we’re seeing the 
beginning of the end of the work sta- 
tion people. In the near future, you 
may see one or two holdovers from 
the work station companies, but 
some version of the [personal-com- 
puter-based] CAD companies will 
take over.” 

Scads of CAD. Not likely, Data- 
quest’s Tucker says. “PCs cannot ad- 
dress all the design needs right 
now,” she says. “In addition, I ex- 
pect to see Daisy, Valid Logic, and 
Mentor Graphics [the CAE Big 
Three] coming out with PC-based 
systems.” (Daisy already has one, 
but it can only be used with the 
firm’s more expensive equipment.) 

“P-CAD does have a fully func- 
tional system,” Tucker concedes, re- 
ferring to its three CAD compo- 
nents: schematic capture, simulation, 
and layout. “The ma- 
jority of users don’t 
need a huge full-blown 
CAD system, so they 
[P-CAD] will find a 
market niche.” 

But P-CAD expects 
to have more than a 
niche when the IBM 
PC hardware catches 
up with design-auto- 
mation software. The 
PC AT, says Prasad, 
head of P-CAD’s Elec- 
tronic Design Automa- 


Meeting needs. The bulk 
of working engineers need 
inexpensive ‘“‘blue-collar’’ 
types of CAD systems, not 
expensive tools, says Per- 
sonal CAD’s Roy Prasad. 
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tion Division, has already improved 
the performance of P-CAD’s simula- 
tion software by 2!4 times. “The XT 


was marginally adequate. The AT 


really makes it fly,” he says. The 
firm will soon release utility soft- 
ware, such as a program that per- 
forms back-annotation for nonfunc- 
tional layout changes. | 


The company markets its CAD 
systems through sales representa- 
tives. “These are the same people 
who sell electronic instrumentation 
to large companies,” Nedbal. says. 
“They’ve never had the opportunity 
to sell CAD before. Now it’s becom- 
ing the biggest single revenue genera- 
tor they have.” —Clifford Barney 


Future is uncertain for Alpha Industries 
but prospects may not yet be diminished 


Woburn, Mass. 
month ago, a national business 
magazine placed Alpha Indus- 

tries Inc. on a list of up-and-com- 

ers—small companies with strong 
growth records and bright futures. 

Apparently, that list was compiled 

some time earlier: these days, Alpha 

Officials are wondering whether the 

firm is on its way down and out. 

What brings Alpha to this precari- 
ous point are federal indictments, 
handed down by a California grand 
jury in October, alleging the firm 
and one of its vice presidents were 
involved in a kickback scheme to se- 
cure a subcontract from Raytheon 

Co., Lexington, Mass. If convicted, 

Alpha could be barred from doing 

business with the military, which is 

responsible for 70% of its sales. 
Alpha, a 22-year-old firm here 
that specializes in microwave tech- 

nology, recorded just over $60 mil- 

lion in sales last year and now em- 

ploys about 1,300 people. Its product 
line includes semiconductors 
and microwave and millime- 
ter-wave components. 
According to the indict- 
ments, Alpha paid a Ray- 
theon employee, Chester 

Adamsky, $57,000 to secure 

a switch-filter contract. The 

charges also allege that the 

parties attempted to disguise 
the kickback as payment for 

a marketing study done by a 

firm owned by Adamsky. 

The study delivered to AI- 

pha was a version of a re- 


Optimistic. Despite the cloud of a 
federal indictment for an alleged 
kickback scheme hanging over its 
head, Alpha Industries has more 
potential now than two years ago, 
thinks president Andrew Kariotis. 
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port Raytheon had previously pre- 
pared for the Navy on FET amplifi- 
ers, the indictment says. A trial date 
has been set for March. 

No comment. On advice of coun- 
sel, Alpha says little about the case 
but indicates it will maintain in court 
that it paid for a legitimate market- 
ing study. Meanwhile, the indicted 
Alpha vice president has been placed 
on administrative leave. Speaking in 
general about the question of kick- 
backs, George Kariotis, Alpha’s 
founder and current chairman, says 
that despite public perceptions, ‘the 
business has been remarkably clean 
of that sort of thing.’’ Adds president 
Andrew Kariotis, his brother: “Tl 
make a prediction. If we’re exonerat- 
ed, it will be on page 38 [of the 
newspapers] on the bottom with no 
headline.” 

A military review panel is consid- 
ering suspending all business with 
Alpha because of the indictment, 
with a decision expected soon. Some 








observers think the Air Force will 
deal lightly with the company, which 
is involved in some 200 military pro- 
grams and is a sole source in nearly 
half of those. “In no way does the 
Air Force want a key supplier like 
Alpha out of business,” says analyst 
Rick Whittington, of Prudential 
Bache Securities Inc., New York. 

Alpha itself is trying to get the 
Defense Department “to consider 
our value as a vendor in considering 
what to do with us,” says George 
Kariotis. If the Air Force found AI- 
pha’s hierarchy was involved in 
wrongdoing, Whittington thinks, the 
Pentagon would likely impose a sen- 
tence of about six months, “‘which 
would probably lead management to 
sell out.” A conviction could lead to 
Alpha’s exclusion from further mili- 
tary contracts. 

Another analyst who follows the 
company describes Alpha’s current 
role in this matter as one of damage 
control, saying, “Even if they’re to- 
tally exonerated, there’s still that 
shadow.” Already, says Andrew 
Kariotis, “it’s very difficult to hire 
new [professional] people. Some can- 
didates chose not to come [on board] 
although it looked like they were go- 
ing to.” 

Seller’s market. Still, the indict- 
ment appears not to have had a dra- 
matic effect on Alpha’s business yet. 
The firm reports that new orders in 
the second quarter were up 51% 
over last year, to a record $24.3 mil- 
lion. Also at record levels is Alpha’s 
backlog, which reached $52.2 mil- 
lion. But, says Andrew Kariotis, “‘it 
takes a long time to lose business.” 
Besides, “‘it’s a seller’s market. There 
is an undercapacity in the industry in 
almost all segments.” 

Lost in the news about the prob- 
lems are many positive develop- 
ments, he says, including Alpha’s 
production of silicon monolithic 
chips and ongoing research and de- 
velopment with gallium arsenide and 
millimeter-wave technology. “If we | 
had great potential two years ago, we 
have better potential now,” he says. | 
Still, Alpha’s profits have stagnated, 
because of production problems at a | 
microwave component facility in 
Lawrence, Mass. Asked when these 
problems might be resolved, Andrew | 
Kariotis says, “I can’t say that. I 
said that before, so I won’t say it | 
again.” —Craig D. Rose | 


3 i 





Boonton has combined with WoW Stored cal factors are accessi- 
Hughes Aircraft to extend the ble for automatic interpolated 
sensitivity and convenience measurement corrections as a 
of the Boonton 4200 dual- function of frequency. Fast set- 


channel power meter to the Dual Channel tling times and a user-defined 


accurate measurement of mil- ‘‘raw data mode’ speed mea- 


limeter-wave signals. Three new Power Measurements surement times with GPIB. Fea- 





waveguide sensors, each with 60 dB tures of the 4200 include display in 
dynamic range, operate in K-band (18 {0 50 GHz dB or watts, single or independent 
to 26.5 GHz), Ka (26.5 to 40 GHz), and Q dual channel operation, instantaneous 
(33 to 50 GHz). Based on Hughes’ ‘'whisker- AND display of the difference of two chan- 
contacted’, SEM-assembled, millimeter-wave 5 nels, selectable dB limits, dc output, and 
diode technology, these sensors feature a maxi- = OdBm M self-calibration to an internal NBS — traceable 
mum SWR of less than 1.3 for low measurement uncer- reference. 
tainty. Computer-generated cal factors are provided in Check out the measurably better Boonton 4200 
1 GHz steps. Nine coaxial sensors are also available with a with your local representative, or contact us directly for 
choice of 502 or 75Q inputs, high sensitivity diode or true full information. 
RMS thermocouple detection, and with a dynamic range of ; ; 
up to 70 dB to cover levels from — 60 dBm to + 30 dBm, ——— Electronics Corporation 
oute 10, Randolph, NJ 07869 

100 kHz to 18 GHz. Teleph 901) 584-1077 

The 4200 can store complete calibration data for up to elephone (201) 984- 
8 sensors in nonvolatile RAM for quick interchangeability. Signal Generators # Modulation Meters @ RF Power Meters 


RF Millivoltmeters @ Capacitance Meters and Bridges @ Audio Oscillators 







ecROW TMETER 






BOONTON 
LSN —s VALS ' » cH a wii 
ee MODEL 4200 


ElectronicsWeek 


VHSIC-INSERTION 
PROGRAM BEGINS 
TO PAY DIVIDENDS 





VHSIC Phase 1 1'%-um chips will save space, add functions and higher 








performance to three-service programs (1 by Wesley Ff. Iversen 


fter five years and about $340 million worth of 

development efforts, the U.S. Defense Department’s 
three-service Very High Speed Integrated Circuits 
(VHSIC) program appears to be rapidly gathering speed 
toward a payoff later in the decade. Now that working 
versions of nearly half the 28 chips developed under 
Phase 1 of the program have appeared—the rest are 
expected to arrive before the end of 1985—the DOD and 
military contractors are racing to insert the 144-um tech- 
nology into weapons systems (figures 1 through 4) even 
as work gets under way on the next generation of chips. 

‘Insertion activities are literally booming,” declares 
Jay Patel, associate VHSIC pro- 
gram director, who oversees them 
at Honeywell Inc., Minneapolis. 
Already, the Office of the Under 
Secretary of Defense for Research 
and Engineering, which is manag- 
ing the program, has seeded 38 
VHSIC Phase 1 insertion pro- 
grams to the tune of about $150 
million. Some are still in the study 
phase; others have progressed to 
brassboard demonstration hard- 
ware. Certain systems are sched- 
uled for field testing next year. 

The three services have put up 
an additional $300 million to sup- 
port these contracts, points out 
E. D. Maynard Jr., VHSIC direc- 
tor in the Office of the Under Sec- 
retary of Defense for Research 
and Engineering. He adds that his 
office is planning a further $50 
million in seed money for more 
insertion programs. 

What’s more, the services ap- 
pear to be embracing the idea of 
using VHSIC chips in systems 
that have not been staked with 
Pentagon money. “The activity is 
getting to be quite hectic,” says 
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Patel, who notes that requests for proposals to develop 
new weapons systems and upgrades of existing systems 
that could use VHSIC technology are now coming out 
more regularly from a variety of military program of- 
fices. In fact, contractors report, requests for proposals 
are beginning to suggest capabilities that could be accom- 
plished only with VHSIC-class technology. As Jesse C. 
Wilson, deputy program manager for business develop- 
ment at Texas Instruments Inc.’s Equipment Group in 
Dallas, puts it, “The feeling is that, eventually, nearly all 
contracts for the services will require VHSIC.” 

One reason for the fast insertion takeoff is the effort 
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1. HARM. The High-Speed Anti-Radiation Missile, a joint U.S. Navy-Air Force weapons system, is carried by a U.S. Air Force F-4G Wild Weasel 





aircraft. Texas Instruments’ VHSIC technology is being applied to the HARM’s advanced processor. 


made by the VHSIC office to encourage program office 
managers to take a chance on the new technology. 
Charged with developing new systems, managers on both 
sides of the industry-service line are caught in a dilemma: 
how to take advantage of advanced IC products, and at 
the same time afford the economic risk associated with 
their use. In most cases, these decision-makers stick to 
proven technology. This aversion to risk has been a ma- 
jor stumbling block in getting the newest semiconductors 
into military gear. 


Seed money 


The VHSIC office’s response has been to provide seed 
money for VHSIC-insertion development programs that, 
in many cases, run parallel to programs based on non- 
VHSIC technology. “In most cases where we’re working 
with an ongoing program, they [military-service program 
managers] have a baseline that they’re signed up to [and] 
that they believe will get them to where they want to 
go,” explains Maynard. “What we offer is an off-line 
option that we’ll work with them. We’ll put some of our 
money in. They put some of their money in.” 

When the next decision must be made, the program 
manager has a choice. If the VHSIC effort proves suc- 
cessful, he can opt for the advantages of the latest chip 
technology: smaller size, additional capabilities, lower 
cost, or perhaps all three. If it does not pan out, he can 
fall back on his baseline program. 

The VHSIC-insertion push is drawing high praise in at 
least some contractor communities. “It’s a new way of 
keeping products current, which solves a number of 
problems,” says Richard D. Nelson, who heads up 
VHSIC-insertion activities at Ford Aerospace & Commu- 
nications Corp.’s Division in Newport Beach, Calif. At 
TRW Inc.’s Military Electronics Division, in nearby Re- 
dondo Beach, Calif., assistant VHSIC program manager 
Tom E. Daly is more lavish. He believes the VHSIC- 
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insertion phase “ranks with the most brilliant ideas ever 
to come along in the organization of technology.” 

As Maynard puts it, “One of the lessons we’re trying 
to teach the system with VHSIC is that you have to take 
these generations of integrated circuits, which last only 
for maybe three or four years, and use them in whatever 
stage you’re in.” Other major factors in the fast insertion 
start include top-down backing for VHSIC from the 
DOD and the services, as well as strong congressional 
funding support, Maynard says. He also cites the fairly 
extensive public relations effort surrounding the program. 

Phase 1 chips could bring an impressive array of bene- 
fits to U.S. weaponry; improvements in_ processing 
throughput over current military electronics packages 
could be on the order of 10 times or more. This will 
greatly promote enhanced capabilities for successive gen- 
erations of systems, advanced capabilities, new weapons 
systems not possible without densely packed VHSIC 
chips, improved reliability and mean time between fail- 
ures, size and weight cuts, lower power requirements, 
easier field maintainability, and lower life-cycle costs. 


Ten times the power 


Some experts, such as Neil F. Hahn, marketing man- 
ager for advanced technology at Sperry Corp.’s Defense 
Products Organization in St. Paul, Minn., believe that 
advanced weapons capabilities offer the biggest potential 
payoff for the military. “You look at platforms like 
cruise missiles and the amount of smarts that they have 
now. And you figure that, based on the VHSIC technol- 
ogy, you can put something on the order of 10 times 
their existing computing power in with no real penalty in 
size and weight. So you ought to be able to do a lot 
better job of hitting the target.” 

“The most important role of VHSIC will be its appli- 
cations in next-generation weapons systems,” contends 
W. J. Huff, manager of VHSIC and advanced processes 
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2. Pave Pillar. Phase 1 VHSIC chips in ce- 
ramic leadless chip carriers mounted to a 
ceramic motherboard are used on the Texas 
Instruments SEM-D 1750A data-processor 
module being developed for the Air Force’s 
Pave Pillar program. 


at the Westinghouse Systems Devel- 
opment Division in Baltimore. As an 
example, he points to the sensor-fu- 
sion function of making multiple sen- 
sors work together in weapons sys- 
tems. “The control and management 
of multiple sensors to achieve syner- 
gistic operation is something we 
couldn’t do until VHSIC chips were 
developed,” notes Huff. 

Though the advanced weapon ca- 
pabilities gained from VHSIC repre- 
sent an enormous potential payoff, 
other benefits go hand in hand. By 
shrinking the size of electronics 
packages in current systems, design- 
ers can make room for other things, 
such as larger warheads and addi- 
tional electronics for more sophisticated systems. 

One example comes from Nelson at Ford Aerospace. 
The firm recently completed a six-month study contract 
aimed at designing a VHSIC-technology retrofit for the 
Joint Service Seeker, a generic target tracker for Army 
and Air Force missile applications. The goal is to up- 
grade the tracker from a smart to a “brilliant”? weapons 
system of the fire-and-forget type. To accomplish this 
task, spectacular reductions in size are necessary, Nelson 
notes. Using current technology, a 1,000-in? box would 
be required to house the necessary computing power—far 
too large for any missile-bound electronics package. With 
VHSIC technology, he says, the system can be reduced 
to two boards totaling about 15 in.’. 


Cost reduction as well 


“The synergistic effects of decreased part counts, 
Space, power, weight, and interconnect advantages, cou- 
pled with an attendant increase in performance, have an 
obvious effect on reducing the life-cycle cost impact of 
fielding weapons systems,” says VHSIC director May- 
nard. The technology’s built-in-test and fault-isolation 
test capabilities make maintenance easier than ever, 
which will permit appreciable cost savings. In fact, ac- 
cording to Maynard, some preliminary estimates indicate 
that the cost of the entire $680 million VHSIC program 
could be amortized by savings from the initial 38 
VHSIC-seeded insertion efforts, together with chip-reduc- 
tion costs due to VHSIC-sponsored yield-enhancement 
programs. | 

Military chip contractors are launching a plethora of 
programs aimed at capitalizing on the VHSIC-insertion 
opportunity. The six prime Phase 1 VHSIC contrac- 
tors—Hughes Aircraft, Honeywell, IBM, TI, TRW 
(teamed with Motorola), and Westinghouse (teamed with 
National Semiconductor)—have an obvious leg up on the 
business. They expect to have samples of their own Phase 
1 chip sets ready by the end of next year or sooner. 
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Moreover, they expect not only to sell Phase 1 chips and 
chip sets but also, in many cases, to act as a design 
and/or fabrication foundry for custom 1'4-um Phase 1- 
class chips. Also, they plan to use the Phase 1 chip sets 
and corresponding custom and semicustom design capa- 
bilities as leverage in winning more systems contracts. 


Gearing up 


According to projections by the VHSIC-program of- 
fice, the total market for VHSIC chips will rise from 
about 26,000 this year to about 14 million in 1988. 
Although most Phase 1 contractors say it is too early to 
estimate the business potential of VHSIC insertion, a 
majority are gearing up heavily for the technology. Hon- 
eywell, for example, is constructing a $50 million plant in 
Colorado Springs, to be operational in 1986. It will be 
dedicated exclusively to VHSIC-class technology—1%4- 
um minimum geometries or finer—in both CMOS and 
bipolar processes. The firm expects to sell to military 
markets and also intends to push into commercial mar- 
kets with new products based on the technology, says 
Dallas D. Burns, Honeywell’s VHSIC program director. 

Contractors not involved in Phase 1 are also running 
fast to stay in the game. Raytheon Co., for instance, has 
already invested some $50 million to acquire a VHSIC 
Phase 1 capability, says Rudy Thun, director of device 
technology for the firm in Lexington, Mass. Raytheon 
has completed an insertion study contract to investigate 
the feasibility of using Phase 1 technology in the Army 
Patriot Air Defense System and is negotiating for an 
insertion contract to demonstrate hardware in it. 

In addition, Raytheon is bearing the entire expense of 
a Navy/Industry Cooperative research and development 
agreement with the Naval Electronic Systems Command 
in Washington, to develop a floating-point multiplier/ 
accumulator chip incorporating Phase 1 technology for 
use in underwater acoustic systems. ‘““The No. 1 objective 
for the Raytheon project is to be looked at in the same 
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Study sees few commercial spinoffs from VHSIC 


Contrary to the expectations of many companies participat- 
ing in the Very High Speed Integrated Circuits program, 
speeding the pace of commercial semiconductor efforts 
and, hence, commercial spinoffs, are apparently not central 
to the Defense Department project. A study released last 
month critical of the VHSIC effort asserts that export and 
national-security restrictions, a structural bias against inno- 
vative smaller firms, and a military-systems requirement 
working at cross purposes with merchants’ needs will 
severely limit the commercial benefits derived from the 
$680 million program. 

“Even if military-system requirements matched commer- 
cial-technology goals, the structural and political restric- 
tions currently surrounding an industry-based DOD program 
would ensure that dual-use developments remain confined 
to military applications,’ concludes the report prepared by 
the Berkeley Roundtable on the International Economy 
(BRIE). Generally, the 95-page document examines VHSIC 
within the context of Japanese-U.S. competition in semi- 
conductors and contrasts Japan’s “‘state-centered devel- 
opment strategy” with U.S. commercial development, 
which is characterized as lacking in government-sponsored 
programs. Indeed, the report identifies “an inherent diver- 
gence between military needs and semiconductor mer- 
chant strategies at the level of basic technology 
development.” : 

The dilemma, as authors Leslie Brueckner and Michael 
Borrus see it, is balancing the need for strict controls on the 
leakage of technology to adversaries with the semiconduc- 


light as the six designated Phase 1 contractors,’ declares 
Bradford Becken, director of technology for the compa- 


ny’s Submarine Signal Division in Portsmouth, R.I, . 


which is handling the internal project. 

Despite criticism that military restrictions and other 
factors surrounding the VHSIC program will stifle the 
technology’s potential applications in commercial mar- 
kets (see “Study sees few commercial spin-offs from 
VSHIC,” above), many people associated with the pro- 
gram agree that the U.S. semiconductor industry has 
gotten a boost from the VHSIC effort. “I believe VHSIC 
has been a catalyst for the whole industry,” says Sperry’s 
Hahn. “I think it has caused a number of contractors 
outside of what’s known as the Sacred Six [Phase 1 
contractors] to accelerate their internal chip capabilities. 
I think it’s certainly had that impact here at Sperry.” 

At the Office of the Under Secretary of Defense for 
Research and Engineering, Maynard notes, a concerted 
effort is being made to fan out the capabilities the Phase 
1 contractors have developed to military chip houses and 
weapons contractors that did not participate directly in 
the program. Among other things, this effort includes a 
variety of moves to get information, VHSIC software 
design tools and procedures, and process details into the 
hands of those who need them. | 

The insertion push also includes a series of application 
workshops sponsored by the WHSIC-program office. 
These are being held in various parts of the country to 
acquaint system designers with Phase 1 chips and com- 
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tor industry’s economic security, which rests on free ex- 
change of information at home and freedom to compete 
abroad. Among the current technology controls are the 
National Disclosure Policy, International Traffic-In-Arms 
Regulations, and the Export Administration Act of 1979. 
BRIE, organized by the University of California at Berke- 
ley to study high-technology industries and industrial policy, 
identifies lithography, processing technology, manufactur- 
ing equipment, and design approaches as potential pro- 
gram spinoffs. But aside from Phase 3 processing technol- 
ogy to be carried out in parallel with Phase 2, Borrus says 
VHSIC design and production techniques will not be trans- 
ferable. Borrus acknowledges that VHSIC’s technical aims 
are sound but claims that the commercial sector has al- 
ready caught up. “Intel is making circuits with 1-micron lines 
now and will be at a half-micron by the time the military 
program gets there.” The commercial sector is also keeping 
pace with the military in computer-aided design and engi- 
neering, he adds. 
BRIE has circulated its report among participants in the 
VHSIC program but so far has received little reaction. A 
BRIE representative says the few responses received to 
date generally agreed with the report’s conclusions. Addi- 
tional industry and government reaction to the study is 
expected, she adds. The restrictive DOD guidelines im- 
posed on the VHSIC program have serious implications, the 
BRIE study concludes. Those policies have the long-term 
effect of ‘shooting down the most vital national security 
weapon of all—economic vitality.” —George Leopold 


puter-aided design tools already available. About a dozen 
workshops have been held to date, with a total atten- 
dance of more than 1,500, says Maynard. As many as 10 
additional workshops are planned for next year. 

To make more chips available sooner and drive down 
costs, the VHSIC-program office has also launched a $90 
million yield-enhancement program involving all the 
Phase 1 contractors. Goals include increasing yields on 
Phase 1 fabrication lines from their current 1% to 2% to 
between 10% and 20%, as well as driving down chip 
costs from about $5,000 to less than $500 per IC by 
fiscal year 1986. 


ManTech 


Another project aimed at making sure that Phase 1 
chips will be there when insertion contractors need them 
is a $100 million VHSIC Manufacturing Technology 
(ManTech) contract to be awarded soon. That effort will 
focus on a broad range of generic manufacturing issues, 
including materials and processes, connections and pack- 
aging, and production and testing. “We’re trying to go 
from what to date has been a technology program to 
address some of the manufacturing issues we feel are 
necessary to ensure the use and utilization of VHSIC 
chips in the next two or three years,” says Edward J. 
Morrisey, who heads the Air Force part of the ManTech 
project at Wright-Patterson Air Force Base, located in 
Dayton, Ohio. 

Maynard notes that enthusiasm about the insertion 


ElectronicsWeek/December 17, 1984 














crease its reliability and maintainability over the present version. A feature of this program will be a built-in-test capability. 


‘ 


opportunity is high among Phase 1 and non-Phase 1 
contractors alike. In fact, about 45% of the 38 projects 
selected to date will have significant participation by 
non-VHSIC contractors, he says. Nevertheless, some peo- 
ple, such as Sperry’s Hahn, see a need for the VHSIC- 
program office to put continuing pressure on Phase 1 
contractors just to make sure that the technology is 
adequately dispersed. “You can talk about workshops 
and the like, but access to the process technologies and 
design rules they initially had in Phase 1 will be key,” 
Hahn observes. ““We’ve not found all of the Phase 1 
people open to giving us their design rules and really 
letting us act as a foundry. They’d all be glad to design 
chips for us, but it’s not the same.”’ 

Others complain about software support. “The lack of 
design tools to do simulation on the chips is the biggest 
problem now,” says Ford’s Nelson. There is no common 
set of tools available for the various Phase 1 chip sets; 
rather, each requires its own software system. This puts 
the responsibility on the user, who must evaluate the 
tools along with the chips and decide which to buy—as 
much for software reasons as for chip performance. In 
addition, there have been complaints of problems encoun- 
tered in mixing Phase 1 chips from various contractors, 
since the logic levels required vary from chip set to chip 
Set. 


“One of the major stumbling blocks to any program 
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these days is software,” Maynard responds. “Creating 
software is never easy and it’s never straightforward.” 
But he notes that efforts are under way to tackle the 
problem. | | 
On the question of chip interoperability, Maynard 
notes that the VHSIC office learned its lesson on the 
Phase | chips. As a result, the three Phase 2 contrac- 
tors—Honeywell, IBM, and TRW—will each be required 
as their first demonstration task to define and build a bus 
interface unit (BIU) in the 0.5-u~m technology, so that 
circuits from various contractors will be able to talk to 
each other. “Fully functional versions of such a chip, 
which will allow communication among the differing 
contractors’ chip sets, must be shown before contractors 
get the go-ahead for additional Phase 2 development,” 
Maynard notes. 


Design automation 


On the design-software issue, Maynard notes that a 
first step toward alleviating the problem was the develop- 
ment of a VHSIC-hardware-description language that 
will allow all designers to communicate device informa- 
tion more effectively. Longer-range plans include the use 
of the Ada-compatible language as a framework for de- 
veloping an Integrated Design Automation System, with 
tools covering levels from system partitioning to logic 
design and mask generation, usable by anyone working 


61 








Very high-speed integrated circuits will not only put more 
processing muscle into defense equipment; they will also 
require designers to think differently about conventional 
weapons systems. For that reason, several former execu- 
tives from Texas Instruments Inc. have. formed a new 
venture to specialize in analyzing, modeling, and simulation 
of new systems approaches for VHSIC-based equipment. 
The firm hopes to provide the service to prime contractors 
and defense agencies as other new technologies also 
reach the military markets. 

Started in September, Merit Technology Inc., Richard- 
son, Texas, is first concentrating on emerging VHSIC chips 
and the advanced tactical avionics field, says Sam K. Smith, 
the firm’s cofounder and president [see related story, p. 52] 
and a former vice president of T!, where he spent half his 
26-year tenure in the defense field. Merit Technology is 
marketing a nonpartisan, third-party service for firms and 
defense agencies interested in getting the most out of the 
variety of VHSIC chip sets. It plans to provide design 
definition and simulation know-how to match VHSIC with 
the partitioning of advanced systems more efficiently. 

“Everyone’s first impulse will be to brute-force the sys- 
tems in the same way as when microprocessors first came 
on the scene,” says Merit Technology’s vice president of 
engineering, Ken Pedersen. “Back then, everyone wanted 
to digitize nearly everything. VHSICs will really open up a 
whole new ball game, as they erase the traditional through- 


with the technology. The final phase of the $60 million 
program aims to develop an intelligent knowledge-base 
manager that could be wrapped around the design-auto- 
mation system to simplify VHSIC chip design for unso- 
phisticated users. ““We’re talking about demonstrating 
that kind of capability by the end of the program, in the 
1988-89 time frame,’ Maynard says. 

Although the VHSIC office decided not to give con- 
tracts on bids taken this fall on a portion of the design- 
atomation system effort, Maynard says the program has 
now been restructured. Contracts for some parts of it— 
those that do not require an open bid solicitation—could 
be awarded as early as next year’s first quarter, while 
others will likely be let in the third quarter. 

Included will be enhancement work for the VHSIC- 
hardware-description language and solicitation for a 
data-base-management system that would work within 
the framework created by that language. There will also 
be an effort to identify and centralize tools needed by 
non-Phase 1 insertion contractors between now and the 
time the Integrated Design Automation System is devel- 
oped. Maynard points out that CAD tools developed 
under the Phase 1 program—such as tapes for Hughes’ 
Hercules design system—and other contractors’ systems 
are currently available from the Army’s Electronic Tech- 
nology and Devices Laboratory in Fort Monmouth, N.J. 

Other efforts aiming to provide contractor software 
support are also going on parallel to the push for an 
Integrated Design Automation System, says Maynard. 
These include plans for a retargetable microcode compil- 
er for VHSIC chips—one that would automatically gen- 
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Getting the most out of VHSIC chips 


put constraints by as much as two orders of magnitude. So 
one reason for this company is that there will be a major 
discontinuity in the marketplace, and people will need a 
place to think of new ways to solve old problems. You are 
talking about a revolutionary step in the next five years, not 
an evolution.” 

The new computational avenue will raise nearly as many 
questions as it answers. ‘‘With VHSIC’s potential, the ques- 
tion becomes—what is a radar system? Is it just the front 
end? Where does the signal processing stop, and where 
does the rest of the system pick up?” asks Pedersen, 
referring to a change in ‘“‘black-box” approaches to future 
airborne systems. Merit plans to apply its design and cost 
analysis by way of software, knowledge-base systems, and 
other advanced engineering modeling tools aimed at study- 
ing VHSIC potentials. . 

“If you take an aircraft and compare the airframe costs 
against the systems costs—like radar—the relative value 
added by these systems is becoming a much bigger piece of 
the total pie,” notes G. Mel Barney, Merit Technology’s vice 
president of marketing and cofounder. “One thing we see in 
the military market is that there is a need for a nonhardware- 
producing company to help optimize the use of new tech- 
nology—such as VHSIC, artificial intelligence, software, 
and so on.” Merit Technology officials believe the cost of 
avionics in advanced aircraft will approach 50% compared 
to just over 30% today. —J. Robert Lineback 


erate microcode for a particular target VHSIC processor 
or chip set. 

“Say you had a job you wanted to do, and you 
thought the TRW chip set would do it. They [TRW] 
have done their work targeting toward the electronic- 
warfare brassboard area, but you want to use the chip set 
for something else. You’d have this tool available where 
you define your function, and it would generate the 
microcode to translate your function for that chip set.” 
The retargetable-microcode-compiler program is_ being 
handled out of Wright-Patterson AFB, and a contract 1s 
expected to be let soon, Maynard says. 


Mixed chips 


Though many insertion programs will require the de- 
sign of new chips using the Phase 1 144-ym technology 
and the mixing of chips from various suppliers, other 
projects will be able to use generic Phase | chip sets. In 
fact, Maynard says that about 70% of the 38 projects 
funded under the VHSIC program offer some chips de- 
veloped under Phase 1, while about 20% are using 
VHSIC Phase 1 brassboards. Some insertion projects are 
specific to particular weapons systems, though many oth- 
ers stress an approach involving standard modules that 
can be used as building blocks in designing systems for a 
number of weapon platforms. 

TRW is heavily emphasizing the latter approach. The 
firm’s 13-chip set includes eight chips fabricated in a 
triple-diffused TRW bipolar process and five CMOS 
chips, two designed by Phase | partner Motorola, which 
will act as a foundry. Daly, TRW’s assistant VHSIC- 
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4. Fire control. Texas Instruments’ VHSIC 
insertion is being applied to the Army’s M-1 
tank’s fire-control processor. The new sys- 
tem will be smaller, more reliable, and contain 
more functions than the original. Tl is devel- 
oping a brassboard fire-control system. 


program manager, notes that the 
chip set ‘“‘creates not only a technol- 
ogy but an architecture that estab- 
lishes a set of components intended 
to be useful to many _ other 
companies.” 

The TRW approach partitions sys- 
tems into preprocessing, signal-pro- 
cessing, and data-processing func- 
tions (Fig. 5). The firm is developing 
a set of preprocessing modules 
unique to each weapons application. 
They can be supplemented with pro- 
grammable signal-processor modules 
used for multiple applications. Data-processing modules 
can be used for control or to provide additional 
processing. 

Modules are ideal building blocks for developing digi- 
tal systems, TRW officials say, since maintenance 1s per- 
formed and redundancy switching techniques are applied 
at that level. The use of modules produces standardized 
interfaces, and the distribution of microcode within the 
module simplifies them. 

The initial VHSIC-seeded insertion projects—15 of 
which were funded in fiscal 1983—will mainly promote 
advantages other than weapon performance improve- 
ment. Some of the 23 efforts awarded in fiscal year 1984 
will focus on beefing up weapon capabilities, says Cmdr. 
Carl Monk, a VHSIC-program deputy director. 

According to sources in Honeywell’s VHSIC office, 
four classes of insertion contracts have been awarded to 
date. The first is aimed at retrofitting systems currently 
in production and will yield such benefits as space and 
weight savings as well as lower power requirements, 
without improving system performance. The second will 
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provide the same kinds of benefits for current production 
systems while also improving performance. The third 
class comprises programs that take into account the 
eventual need for VHSIC chips as part of a preplanned 
product improvement in weapons systems now under 
development. Finally, there are contracts that involve 
concept development for new weapons capabilities that 
could only be accomplished with VHSIC technology. In 
addition, the Phase 1 development effort called for brass- 
board demonstrations targeted at specific weapons 
systems. 


VHSIC insertion 


According to Maynard, about one third of the projects 
funded by the VHSIC office so far are tailored to insert 
VHSIC technology into operational weapons systems at 
the earliest possible date. Most of those are scheduled to 
go into the active inventory between fiscal 1986 and 
fiscal 1988. In nearly two thirds of the programs, there 
will be cost reductions based on system life-cycle costs 
and the projected price of the chips. Furthermore, 
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5. Modular processing. Using its 13 Phase 1 VHSIC chips, TRW has developed a set of standard processing. modules that can be used as 
building blocks for specialized applications. Shown is a signal processor built up from some of the modules. 
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6. Cutting the cord. The TOW-2 
wire-guided missile is one of the 
Army’s main antitank weapons. 
VHSIC Phase 1 technology is be- 
ing applied to. eliminate the wired 
guidance and to add an autotrack 
capability. Tl has already produced 
an autotrack brassboard. 


VHSIC technology will fa- 
cilitate performance  im- 
provements in about 85% of 
the programs. 

The first existing system 
to benefit from VHSIC 
Phase 1 technology will be 
the AN/ALQ-131 electron- 
ic-warfare jamming pod 
used on the Air Force F-16 
fighter plane. In its current 
version, the pod has exhibit- 
ed less than desired perfor- 
mance because of reliability 
and maintenance problems. 
But an insertion — effort 
awarded to TRW in 1983 
for upgrading the pod will 
develop a modular, VHSIC- 
based approach that is ex- 
pected to diminish these problems greatly. By using the 
advanced built-in-test capability that VHSIC chips make 
possible, field personnel should be able to isolate prob- 
lems quickly and replace malfunctioning modules on the 
spot. This is expected to reduce life-cycle maintenance 
costs significantly. TRW plans to deliver modules for the 
system this month, with flight testing scheduled next 
year. 

Other insertion programs—such as the Air Force Pave 
Sprinter project, which calls for the development of a 
family of replaceable modular subsystems for a variety of 
avionics packages—will take a similar approach. The 
intelligent use of the built-in-test capability on the chips 
is a critical design consideration, Maynard believes. 

Most Phase 1 chips devote about 10% to 12% of their 
real estate to the function, he notes, and the use of the 
capability must be well thought out. “If somebody ex- 
pects that some kid in a maintenance shop 1s. going to 
take a 148-pin chip carrier off with a 450-W soldering 
iron, then they’ve got a problem. What we’ve got to do 1s 
access the level of competence we expect to see in the 
field and then build systems to mate with that.” 

Another example of the modular approach to VHSIC 
insertion 1s a project for upgrading the programmable 
signal processor for APG-65 radar systems. In the 1990s, 
Navy and Air Force fighter planes will require the faster 
radar signal processing that VHSIC chips will make pos- 
sible. Under contract from the Navy, Hughes Aircraft 
Co. is undertaking a task that calls for delivery of 
VHSIC-based demonstration hardware in March 1987. 
The company aims to put 10 times the processing power 
of current-generation Hughes APG-65 radar systems in a 
package one fifth their size. 

Fairchild Camera and Instrument Corp., Mountain 
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View, Calif., is a subcontractor and will serve as a found- 
ry to process the VHSIC Phase 1 advanced cascode 
emitter-coupled-logic chips that Hughes is designing for 
the project, using a macrocell approach. Including a 
study contract awarded in fiscal 1982, the effort is fund- 
ed at about $12.8 million, says Francis J. Lueking, acting 
program manager at the Naval Air Systems Command, 
Washington. 

A major emphasis in the program is on the design of a 
modular system that can be used in a variety of fighter 
planes, such as the Navy F/A-18, the F-14, and the Air 
Force F-15, Lueking indicates. Besides greater processing 
power, the system is expected to provide a greater capa- 
bility for more sensitive target detection. Furthermore, 
significant improvements—on the order of 5 to 10 
times—are expected in system reliability, thanks to such 
factors as the smaller number of connections needed with 
dense VHSIC chips. 

Because of on-chip built-in-test circuitry, system main- 
tainability will also be improved, Lueking says. Depend- 
ing on funding approval for a contemplated military ef- 
fort in preplanned-product improvement, a VHSIC-based 
system could be in the field by 1990. 


TOWed missiles 


A more application-specific insertion program is the 
Army’s effort to upgrade its TOW-2 missile-guidance 
system. Phase 1 technology could make life in the battle- 
field significantly easier for Army missile gunners. 

The TOW-2 is the Army’s workhorse antiarmor weap- 
on (Fig. 6), fired from a variety of weapons platforms, 
including tanks, helicopters, jeeps, and ground-mounted 
tripods. The tube-launched, optically tracked missile is 
currently guided by digital signals sent down a pair of 
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wires that trail out behind it as it speeds toward its 
target. One factor limiting flexibility in the current 
TOW-2 system, however, is the need for the gunner to 
maintain his crosshairs on the target until missile impact. 
In addition, the missile’s use is restricted over water and 
over high-power lines, since either can disrupt signals on 
the trailing wires. Further, the wires limit the missile’s 
speed. 

The Army hopes to eliminate all these problems by 
using high-powered VHSIC chips to do away with the 
wires and automate the system’s tracking capabilities. In 
September, Hughes was awarded the first of two expect- 
ed demonstration contracts on the TOW-2 program. 
Funded at just under $2 million, the 15-month effort 
should be flight-tested in the second half of 1985 on a 
VHSIC-based wireless radio-link guidance system, says 
James Patterson, an engineer in the Army Missile Com- 
mand’s TOW project office at Redstone Arsenal, Ala. 
The project will employ a Hughes Phase 1 chip known as 
the STS (signal tracking subsystem) chip. Hughes will 
provide both the receiver for the missile and the trans- 
mitter for the launch system. This will allow the missile 
to fly faster and farther as well as over water and power 
lines, Patterson says. 

The next step will come in a yet-to-be awarded demon- 
stration contract to develop an automatic tracking capa- 
bility. As envisioned, as long as the missile operator 
keeps the target in the system’s field of view, he will no 
longer have to maintain crosshairs on it. This would 
increase the odds of a hit by eliminating gunner jitter 
and vehicle-induced vibrations. It would also let the op- 
erator find and fire on another target within the field of 
view before the first missile hits. 

Both Hughes and TI have expressed interest in this 
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7. Mark 50. The Mark 50 is to be 
the Navy’s next-generation torpe- 
do. Honeywell is the prime con- 
tractor for applying VHSIC Phase 1 
technology to this weapon system. 
The program’s design goal is to 
reduce the volume and weight of 
the present electronics package. 


project. Under a $530,000 
U.S. Army contract, TI has 
already produced an Auto- 
track brassboard. While 
working on the demonstra- 
tion vehicle, the Dallas firm 
has TOW-2 hardware in 
field tests, using current 
chip technology. Under the 
insertion contract that 
Should be awarded next 
year, the objective will be to 
replace that hardware with 
VHSIC-based modules, says 
Wilson at TI’s Equipment 
Group. The TOW-2_ inser- 
tion effort is an experimen- 
tal program to date and has 
not been scheduled for im- 
plementation in the field. 

Another weapon-specific insertion effort involves the 
Navy’s Mark 50 Advanced Lightweight Torpedo pro- 
gram (Fig. 7). The insertion of Phase 1 technology will 
not produce advanced sonar-guidance and control capa- 
bilities. The reason is that the electronic system in the 
VHSIC-based version of the next-generation weapon will 
be functionally equivalent to the one found in this torpe- 
do’s standard design version, says H. Timothy Singleton, 
torpedo systems engineer in the Mark 50 program office 
at the Naval Sea Systems Command, Arlington, Va. 
What VHSIC will do is make room for something else in 
the system—something that is currently classified, Single- 
ton says. The design goal is to shave 6 in. and 40 lb off 
the 24-in.-long, 122-lb electronics package in the non- 
VHSIC-designed versions. 

As the next-generation lightweight torpedo for use by 
Navy destroyers and aircraft, the Mark 50 is being de- 
signed to replace the Mark 46 lightweight torpedo and 
has been under full-scale development by the Navy for 
about four years. The VHSIC part of the program, in 
effect an add-on to the main one, is being funded by the 
VHSIC office. 

As the Mark 50’s prime contractor, Honeywell has 
been awarded the insertion work and has $3 million in 
hand—the first increment in what is planned as a mul- 
tiyear undertaking, says Dallas D. Burns, Honeywell’s 
VHSIC program director. The MK-50 VHSIC package 
will likely use a mix of bipolar and MOS chips, says 
Singleton. In certain areas, such as those that require 
signal processing, speed will be critical; in other areas, 
heat dissipation will be more important. In fact, accord- 
ing to Singleton, “one of the more challenging parts of 
this effort will be trying to manage the heat. Right now, 
that does appear to be one of the biggest problems.” 
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VHSIC Phase 1 packaging 


Along with its injection of 1%-uwm high-performance de- 
vices, Phase 1 of the Defense Department’s Very High 
Speed Integrated Circuits program is introducing new and 
advanced packaging into military-electronics manufactur- 
ing. Many of the all-ceramic packages of Phase 1, unlike 
commercially available carriers, have their input/output 
pads on tighter or staggered centers, as in Texas Instru- 
ments’ open-via type, and a few get away from wire-bonding 
chips to their eventual packages, as in the Honeywell 
VHSIC package, which uses tape-automated bonding. 

In Phase 1, each of the six VHSIC-program participants 
took differing approaches. Honeywell Inc., Minneapolis, 
used TAB on its otherwise standard pin-grid array with 180 
pins on 100-mil centers. Hughes Aircraft Co., Newport 
Beach, Calif., on the other hand, went to a 148-lead flatpack 
on 25-mil centers. IBM Corp.’s Federal Systems Division, in 
Manassas, Va., also based its 240-pin, 100-mil-centered 
VHSIC package on PGA, but used its own Decal process 


At Honeywell, associate VHSIC-program director Jay 
Patel says the firm is looking at a number of options for 
circuit types. These include the development of custom 
analog-to-digital converters that would use a Honeywell 
linear process for the front end, together with VHSIC- 
class technology to handle sample-and-hold and conver- 
sion functions. Other options include the use of custom 
1144-um chips or modified versions of Honeywell’s Phase 
1 chips, as well as a variety of VHSIC-class gate arrays 
and a version of the Navy’s standard AN/AYK-14 com- 
puter built with VHSIC technology. 

The Mark 50 effort will not necessarily convert all of 
the electronics in the non-VHSIC design to VHSIC tech- 
nology, however. “We are still in the process of identify- 
ing areas of the torpedo that should be considered,” 
Singleton points out, with an eye to the space and weight 
savings. “It may be that we won’t need as much as we 
think, and we won’t convert everything to VHSIC if we 
don’t have to.” 

Because of the need to prevent Soviet access to VHSIC 
technology, the DOD has placed restrictions on discus- 
sion of certain details of insertion programs. The follow- 
ing items are unclassified descriptions chosen for their 
variety and interest: 

m Integrated Terrain Access and Retrieval System. 
Fighter pilots of the future may have quicker access to 
terrain data with a system developed under this $4.5 
million contract, awarded six months ago to TI. The 
brassboard effort calls for VHSIC chips to be applied to 
the processing of stored terrain information, carried in 
airborne solid-state memory, for digital maps that can 
be called up on a cockpit cathode-ray tube. For this 
system, involving a 24-year program, TI is developing 
three versions of the electronics—two using convention- 
al technology and one using VHSIC chips. In June 
1985, a decision will have be made as to whether or not 
a VHSIC-based version will be used on systems in the 
field. 

» AN/UYS-1 sonar signal conditioner. IBM Corp.’s 
Federal Systems Division, Manassas, Va., was the only 
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[ElectronicsWeek, Nov. 19, 1984, p. 19] for bonding its 
solder-bumped chips to the package’s chip cavity. 

For its largest Phase 1 chips, Texas Instruments Inc., 
Dallas, is going to a multilayered open-via ceramic leadiess 
chip carrier with two tiers of bonding pads: standard I/O 
pads on its periphery on 50-mil centers and an inner row of 
staggered vias on 50-mil centers. In effect, this doubles the 
density of a standard 50-mil chip carrier. 

TRW Inc., Redondo Beach, Calif., and Westinghouse 


- Electric Corp.’s Defense and Electronic Center, Baltimore, 


are going with leaded chip carriers for their large VHSIC 
Phase 1 chips of 132 and 224 leads, respectively. The TRW 
package has its leads on 25-mil centers; Westinghouse has 
gone to 20 mils—the tightest spacing yet. 

For the next generation of VHSIC chips, the DOD is 
developing two families—PGAs with pins on 50-mil centers 
and leaded and leadless chip carriers with I/O pads on 20- 
mil centers. —Jerry Lyman 


Phase 1 contractor to deliver its brassboard on time 
when it demonstrated this system in a P-3 aircraft last 
May. But the brassboard effort’s fate depends on the 
Navy. The service is debating whether it should retrofit 
with VHSIC hardware its standard programmable sig- 
nal processors used for antisubmarine warfare in a vari- 
ety of aircraft. At issue is whether to go for the up- 
grades now or to save the money until the 
next-generation standard signal processor, known as the 
enhanced modular signal processor, rolls off the produc- 
tion line in the mid-1990s. 

“The Navy’s dilemma is that advances for the proces- 
sor are going on in parallel with the VHSIC Phase 1 
brassboard insertions,” explains Bob Estrada, IBM’s 
VHSIC-program manager. “While the Navy wants im- 
proved performance today, it knows an investment in 
upgrades will be obsolete just a few years after the 
upgrades are complete.” Meanwhile, Westinghouse, 
TRW, and others have responded to a request for pro- 
posals put out by AT&T to provide the VHSIC compo- 
nents for the processor. 

= APG-68 radar for F-16 fighter. Although this con- 
tract, which comes under the DOD’s budget for fiscal 
1985, has not yet been awarded, design work is expected 
to be under way early next year. Insertions begin in 
1985, says W.J. Huff, manager for VHSIC and ad- 
vanced processors at Westinghouse Electric Corp.’s Sys- 
tems Development Division in Baltimore. The firm is 
bidding for the contract. 

The effort will involve retrofitting Phase 1 technology 
into a box of the same size used in current-generation 
F-16 radar systems; it “could save the Air Force hun- 
dreds of millions of dollars because of the vastly im- 
proved reliability and capability,” Huff asserts. Com- 
pared with the current system, the VHSIC-based 
increase in functional capability, as measured by in- 
structions per second, will be tenfold. Power require- 
ments will be lowered by a factor of seven, and mean 
time between failures is expected to show a fourfold 
improvement, Huff notes. LI 
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Lamb’s state of the art brush- 
less DC motorized blowers offer — 
high reliability, long life, and 
quiet operation. A solid state 
controller provides electronic 
commutation and precise air- 
flow control. 

Your cooling and other air 
moving requirements of up to 
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Constant Current Sources 


C) Teledyne Crystalonics, the leading producer of constant current sources (CCS), 
offers a full range of two terminal devices, both standard and special. 

ZC The array of devices includes the popular FET CCS’s in the DO-7 package 
(1N5283-1N5314, also available as JAN, JANTX and JANTXV and CIL-250 series) 
which have values from 0.2 to 10 mA. Higher current FET CCS's, to 50 mA, are 
supplied in the TO-5 package. 

(1) Other devices are offered in various TO packages from 1 pA to 1 amp current 
levels with peak operating voltages to 1000 V. 


Some applications of these devices are: 
¢ Active load, biasing and coupling resistors 
e Waveform generators (triangle, square, sawtooth, j 
Stairstep) 
¢ Low noise, low voltage, zero T/C voltage references 
e Non-destruct fuses 
e Two-step battery chargers 
Send for free application notes and data sheets. 


“$™ TELEDYNE CRYSTALONICS 


147 Sherman Street Cambridge, MA 02140 
Tel: (617) 491-1670 TWX 710-320-1196 
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28” H20 at 0 CFM and 58 CFMat | 
0” H2O can be handled by these 
compact one, two or three fan _ 

_ Stage, 5.7” diameter blowers. __ 
Our R&D staffisreadytowork 
with youto meet your specific  —> 
air performance, size and Mil- 
Spec requirements. For product _ 
data, contact AMETEK, Lamb» - 








BRUSHLESS DC BLOWERS 
BRING DEPENDABLE AIR POWER 
ds abe cen 


‘Electric Division, 627 Lake 

- Street, Kent, Ohio 44240. 

_ Telephone:(216) 673-3451. : 
Telex: 98-6497 Cable: LAMATEK 


ETEK 


LAMB ELECTRIC DIVISION 


for critical applications in 
military, naval & aero-sjpace 
communication, detection 
and actuation systems. 

WE MAKE THEM ALL! 


UPCR Printed Card Receptacles 
(.100, .125, .156 spacings) 
IMI-MH Miniature Connectors (MS 
& others; Miniature Hex) 

REMI RE-entrancy Miniature crimp- 
type connectors 


UPCC-RECP Two-Unit P.C. Connec- 


tors (.156, .100 spacings and co-ax) 
980-990 Power Connectors 


URC Miniature Power Con-clip 
connectors (size 16, 20 contacts) 


MIG-WG-MPC Two-Unit P.C. Con- | 
nectors (.100 spacing; solder, dip- 
solder, removable crimp) 
UMI-RUMI Ultra-Miniature 
Connectors 

UMG Two-Unit P.C. Connectors 
(.100 spacing; solder, dip-solder, 
removable crimp) 

SMI SubMiniature Connectors 
USC connectors meet all 
applicable Mil-Specs 


FOR DETAILED CATALOGS PHONE OR WRITE 


1-800-TELL USC 
NYS 1-516-589-8080 


U.S. COMPONENTS, INC. 


35 Carlough Rd., Bohemia, NY 11716 


TWX 510-228-7886 


Cable Address: COMPONENTS NYK 
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Israel Builds Electronics Industry 
Capitalizing on Market Niches 


Farsighted government agencies promote growth of local high-tech 
industries and encourage foreign companies to invest in Israel's future 


In the guises of of telecommunications, 
computer science, optoelectronics, 
medicine, and defense, the electronics 
industry is the shining star in Israel’s 
transformation into a high-technology 
nation. In less than two decades an 
industry that was almost totally 
dependent on imports has become the 
leader in national exports and the 
bulwark of a rapidly expanding high 
technology industrial infrastructure. 

Exports now account for more than 
50% of the $1.3 billion annual sales in 
electronics versus 28% of turnover for 
industry as a whole, representing the 
highest rate of growth in the economy. 
According to a report done by Dun & 
Bradstreet, four of the ten leading 
companies in sales growth for 1983 
were in electronics and averaged a 
phenomenal 300% increase over 1982. 
The 60% added value of electronics’ 
products in comparison to 45% for all 
other goods produced further 
emphasizes the economic importance 
of electronics. 

Despite a turbulent political 
environment, successive Israeli 
governments have implemented long- 


range programs to stimulate the growth 
of science-rich industries. Of primary 
importance is the Office of the Chief 
Scientist (OCS), established in 1968 to 
allocate funds for R&D. Up to half the 
development costs for new products 
can be granted to firms that receive 
OCS approval, which is largely based 
on the product’s commercial viability 
and export potential. In 1983 about 
60% of OCS’s $50 million budget was 
spent on some 200 projects in the 
electronics branch. 


Programs for Growth 

Another important agency, the 
Binational Industrial Research and 
Development Foundation (BIRDF), was 
founded in 1977 by Israel and the US 
to “promote and support joint 
nondefense industrial research and 
development activities of mutual 
benefit.’ Each country contributed half 
of the initial $60 million trust fund. 
Under BIRDF any pair of companies, 
one American and one Israeli, may 
submit a proposal for joint development 
of nondefense products with high 
commercial potential. BIRDF can grant 


up to $400,000 on the condition that 
the funds are repaid if the project 
succeeds. To date, 76 joint ventures 
have been approved and about $21 
million has been granted, much of it for 
development of new electronics 
products. 

Investment in Israeli industry, 
particularly in electronics, is being 
encouraged by the government through 
agencies such as the Israel Investment 
Authority and the Israel Export Institute. 
Incentives offered to foreign investors 
include R&D cost sharing, tax benefits, 
cash grants and soft loans, free 
repatriation of capital and profits, and 
no restrictions on ownership. Free 
trade agreements with the European 
Economic Community (and soon with 
the US) and similar arrangements with 
nine other industrialized nations allow 
duty-free access of Israeli products to 
the world’s most active markets. 


Cover credits: The background photo 
is from Elisra Electronics; the insets, 
clockwise from top-right, are from 
Scitex, Telrad, and Tadiran. 





Displayed are the results of Largo Soft International’s THERMAX 
printed-circuit-board heat-transfer analysis software program. 
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Scitex’s INSIGHT flags errors in the layer-to-layer alignment of 
semiconductor masks. The white circle marks the error. 
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This antenna positioning system developed by Orbit will be used in 
equipment to measure North Sea iceberg reflections. 


Many companies in the US, attracted 
by the receptive business climate, 
zealous commitment to R&D (2.4% of 
gross national product), and a stable 
community of skilled (and less 
expensive) manpower, have 
established subsidiaries in Israel. Intel 
Corp. opened a semiconductor design 
center in Haifa in 1974, followed by 
National Semiconductor Corp.’s Herzlia 
center in 1978, and Motorola Inc.’s in 
1983. Much of the design work for the 
new 16- and 32-bit microprocessors 
now on the market was performed in 
Israel. Pleased with the success of 
their Israeli design investments, Intel 
decided in 1980 to build a wafer 
fabrication plant in Jerusalem, while 
National Semiconductor recently 
finalized plans for a $50 million 
manufacturing facility in Migdal 
HaEmek. Digital Equipment Corp., 
GTE, Veeco, Vishay Intertechnology 
Inc.—these are just a few more of the 
American electronics companies 
operating in Israel. 

With her limited natural resources 
and a relatively small workforce, Israel 
cannot compete with the mass 
production conglomerates in the US, 
Europe and Japan. The key to Israeli 
marketing strategy is identification of 
product lines for which there is limited 
demand. Advanced systems that may 
not be worthwhile for the giant 
companies can be profitably 
manufactured in more limited series. 
Less developed countries have a need 
for equipment with a lower degree of 
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sophistication, customized for their 
particular requirements. In tapping 
limited-demand markets, Israeli firms 
have developed some of the most 
innovative and technologically 
advanced equipment in the world. 


Dr. Electronics 

A case in point is the strong position 
of Israel’s medical electronics systems. 
Research and development in medical 
electronics enjoys strong support in 
Israel, where there is one doctor for 
every 425 people. Israeli doctors, 
nurses, and technicians are considered 
among the world’s best. The emphasis 
on medicine is nothing new to the 
Israeli people. 

In the era of high technology, 
cooperation between physician and 
engineer has yielded devices that are 
revolutionizing medical practice. A 
prime example is Elscint, a Haifa-based 
company that has captured 12% of the 
computerized tomography market and 
8% of the nuclear medical imager 
business in the US against such 
competition as General Electric and 
Siemens. 

The incredibly small Sharplan 
Nd:YAG Ophthalmic Laser System 
produced by Laser Industries created a 
stir when introduced in November 
1983. The machine is used to resolve 
problems associated with cataract 
surgery. The new system, smaller, 
lighter, less expensive, and with 
several innovative features, is clearly 
superior to complex expensive devices 





ECI Telecom’s Microguide division develops microwave 
components for use in electronic warfare systems. 


currently in use. Other advanced 
products in medical electronics by 
Israeli companies are a programmable 
pacemaker, an implantable pancreas, 
and a portable artificial kidney machine. 

Telrad sets the pace in 
telecommunications, producing 
electronic digital main and private 
telephone exchanges; mobile 
exchanges with from 80 to 10,000 
lines; the Key bx computerizd office 
telephone system; all of Israel’s 
authorized telephones; voice and data 
communication terminals; and military 
communications equipment. 

More than 50% of Telrad’s 2,000 
employees are engineers and 
technicians. The firm invests heavily in 
the R&D of microprocessor-controlled 
devices such as the INFO 4000 (an 
executive voice/data touchscreen 
terminal) and the latest Key bx system, 
Digital 256, (an advanced PBX for the 
modern business office). Telrad | 
exported 30% of its 1984 $100 million 
in sales, mostly to the US. 

The company’s hottest product is the 
Key bx, a smart telephone system that 
can handle up to 28 outside lines and 
64 internal stations, eliminating the 
need for professional operators. Telrad 
expects to exceed $50 million in Key 
bx exports this year. 

A wholly owned subsidiary of Koor 
Electronics Ltd., Telrad is the largest 
manufacturer of telecommunications 
equipment in the Middle East. Koor 
Electronics is a division of Koor 
Industries Ltd., a conglomerate of 250 
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More and more printed circuit For more information: 
board fabricators are using their Scitex America Corp. 
INSIGHT to solve tough manu- Eight Oak Park Drive 


facturing problems. The Scitex Bedford, MA 01730 


INSIGHT quickly turns incoming Tel. (6l7) 275 5150 
artwork into production photo- Telex: 923408 SCITEX UT 
tools, dramatically increasing Scitex Europe S.A. 

PCB yields. Avenue Louise 120 


INSIGHT is acomputer system 1050 Brussels 
designed for PCB manufacturers. Belgium 


It inspects and corrects CAD or = beh ae B 
hand-taped artwork; generates NC one 

and test data; adds tooling 

graphics; and steps and repeats 

parts for output on Scitex’s laser 

scanner/ plotter. 

INSIGHT will also store finished 

parts on magtape for convenient . 

archiving or future CAD updates. t 

Your business needs INSIGHT. SCI ex 
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industrial firms that has annual sales of 
more than $3 billion—about 13% of 
Israel’s entire industrial output. Other 
subsidiaries are: Telkoor, specializing in 
microprocessor control, microwave 
communications, and telemetry 
technologies; Keren, producing radio 
frequency systems used in electronic 
warfare equipment and civilian long- 
distance radio and telephone links; and 
Koor Communications & Security, 
which customizes communication, 
computer and security systems for 
business and government agencies. 

An affiliate jointly owned with Elbit, 
Eltek is the nation’s leading producer 
of printed-circuit boards, supplying 
most of the electronics firms in Israel 
as well as exporting to the US and 
Europe. 

Newest addition to the Koor 
subsidiary family is Softel, specializing 
in computer-aided design for very 
large-scale integrated cirucits and VLSI 
chip design. Softel was started in 1983 
with an initial funding of $8.3 million for 
a three year growth program. The 
company operates a sophisticated chip 
design center for customized ICs, 
mostly for the US market. Scheduled to 
enter the market in first quarter 1986, 
Softel’s turnkey computer-aided design 
system for VLSI supports all phases of 
the IC design cycle, facilitating modern 
hierarchical design methodology. The 
company projects $25 million sales 
within three years. 


Pinpointing market needs and proper 
product definition are principles that 
apply in every field of Israel’s 
professional electronics: components, 
computers, consumer products, 
defense, and telecommunications. As 
Israel’s electronics giant, Tadiran does 
it all: total sales for 1984 will top $600 
million, with about $270 million of it 
coming from exports. 


Defense, Too 

Tadiran devoted 25% of its 
engineering staff and $58.4 million to 
R&D in 1984, continuing its policy of 
new product development. Explains 
managing director Yigal Ne’eman, “We 
have made several breakthroughs 
using technology in innovative ways, 
confirming our belief that the future of 
the company will increasingly be 
dependent on the success of our 
endeavors in R&D. Accordingly, our 
investment both in manpower and 
equipment for R&D is given priority.” 

This stress on in-house development 
has borne fruit in all five manufacturing 
divisions. Components now include 
thick and thin film hybrid circuits, hybrid 
modules with surface-mounted devices, 
LSI circuits using switched capacitor 
and gate array technologies, and 
infrared detectors. 

Tadiran, which started in 1961 as a 
maker of batteries, today produces a 
broad range of lithium and_nickel- 
cadmium batteries used in science, 
industry, and medicine for special 
power requirements. New military 
communications equipment includes 
fiber-optic and millimeterwave 
terminals, digital communications 
encryption devices, and graphic 
communications terminals. In the area 
of telecommunications, a new 
generation of digital voice/data hybrid 
PBX systems for office automation will 
enter the market soon. 

Military communications is the 
largest business area, with about 33% 
of total sales, and military systems 
account for another 23%. Although a 
even split between civil and military 
sales is the desired goal, marketing 
realities indicate otherwise: The small 
home market and inability to compete 
with Taiwan and Japan in labor costs 
dictate against mass production of 
consumer products. About 80% of 


export sales are military and this 
segment continues to grow faster than 
the civilian market. 

In defense electronics, Tadiran is 
rapidly becoming a leading systems 
house, offering custom-designed 
turnkey computerized command and 
control systems in addition to its vast 
array of very-high, ultra-high, and high- 
frequency secure communication and 
frequency-hopping radio systems. 

By contrast, Electronics Corporation 
of Israel (ECI) has seen a steady shift 
in percentage of sales toward the civil 
end of its product line. In 1983, for 
example, only 25% of sales came from 
the military market, as compared to 
82% in 1980. ECI’s telephone circuit 
multipliers (TCM) are the main cause of 
the turnabout. Used between central 
exchanges, the TCM doubles voice 
communications on existing links using 
time assignment speech interpolation 
(TASI) combined with ECI’s own digital 
processing technology. | 

The TCM is an economical 
alternative to new communications 
infrastructure. In December 1983 the 
West German Deutschesbundespost 
contracted for 172 TCM systems and 
spares for $20.4 million. Meanwhile, 
ECI has introduced to the US market 
its new DTX-TI, a physically smaller, 
less expensive switching and 
transmission system designed for use 
with digital links. | 

Defense systems from ECI include 
air, naval, and ground forces 
Communications Control Systems of 
the MCCS-500 family and fixed and 
mobile air traffic control systems. 
Recently the company announced it 
sold $6.5 million worth of turnkey radar, 
communications, meteorological, and 
navigation equipment to five airports. 
ECl’s Microguide Division designs and 
produces wavequides and other 
microwave components for radar and 
electronic warfare applications. 


Graphically Successful 

One of the most interesting success 
stories in Israel’s nondefense 
electronics industry is that of Scitex, a 
company that has developed 
sophisticated applications of digital 
image processing for printing, 
publishing, CAD, and mapping. Last 
year Scitex had total sales of $71 
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Optrotech’s Vision line of automatic electro-optical inspection and gauging systems detects 
and marks printed-circuit-board pattern defects like cuts, shorts, and pinholes. 
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Vision 104/104X are electro-optical inspection and gauging systems 
designed to test PCB artwork and internal layers before lamination. 

Vision 104 detects pattern defects such as cuts, shorts, nicks, pinholes and 
improper conductor/clearance width. Vision 104X incorporates all the 
characteristics of the Vision 104, plus the ability to inspect an inner-layer 
with plated through holes; and will detect all the breakouts of holes in the 
buried VIAs’ inner-layers. 

Vision 104/104X are non-comparison systems that do not require any 
reference data, but have an independent feature extraction logic, therefore, 
they have the capability of working with extremely fine conductors found in 
the most advanced multi-layer PCB's; precise alignment of the PCB's on the 
moving table is unnecessary,and the systems are insensitive to the 
dimensional stability of artwork and laminate. 

Vision 104/104X automatically mark flaws, generate flaw coordinate 
printout and provide the operator with an option to call up a magnified TV 
picture of the defects. 

Vision 104/104X will increase your production yield particularly in the 
production of multi-layer PCB’s, will cut labor costs and will provide you with 
on-line process control. 


Electro-Optics for Automation | OP TROTE CH 


ISRAEL U.S.A. EAST U.S.A. WEST EUROPE JAPAN 
Optrotech Ltd. Optrotech Inc. Optrotech Inc. Optrotech S.A. Tokyo Electron Ltd. 
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P.O.Box 69 Suite 206 Business Center B-1000 Bruxelles 1-26-2 Nishi Shinjuku 
70450 Nes-Ziona Israel 111 South Bedford Street 18195 E.McDurmott Belgium Shinjuku-ku 
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BITE. Built in test equipment. One of the special optional 
features of Elisra’s Computerized Video and RF 
Distribution Systems. 


Elisra. RF Distribution 
Systems for the frequency | 
range of 300Hztol1000M Hz. | 
Modularly designed. | 
Configured to meet your 
needs and expand with 
your demands. 


Human engineered for 
monitoring. LED and 
indicator lights pinpoint 
switching status and 


control mode. 


Rugged design. Heavy 
duty construction. Elisra 
systems are manufactured 
to MIL-E-4158D 
requirements. Easily 
maintained. Can be 
installed in your 
communications center 
or on mobile equipment. 


Mini Matrix. For special 
applications in both high 
and low frequency ranges. 
Compact, small sized 
stand alone or modular 


plug in units. 


For details on specific © 
systems and further 
information including 
our Microwave 
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Components Catalog, please contact our corporate 
headquarters or any one of our local representatives. 
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million, a whopping 41% increase over 
1982. Heavy investment in R&D (15% 
of sales) has paid off. Over 200 
systems are in operation throughout 
the world. Time, US News & World 
Report, and Newsweek all use Scitex 
interactive computer graphics systems. 
Japan, where high quality printing is 
taken for granted, accounted for 16% 
of turnover in 1983. 

Just introduced, the SATLIGHT 
transportable scanner will permit 
photographers in the field to transmit 
color shots of breaking news events 
within seconds to their home offices via 
satellite or high-speed landlines. The 
digitized scanner data is processed in a 
Scitex Response pre-press graphics 
system for electronic editing and 
insertion into the waiting page. During 
the 1984 Olympics some 200 
photographs were made available to 
news media around the world using this 
equipment; a SATLIGHT was also used 
for coverage of the Democratic and 
Republican national conventions. 

Scitex’ new INSIGHT PC/CAM 
system is dedicated to pc board 
production. The system accepts 
artwork from tape or film and converts 
data from vector to raster form. 
Checking and correction of artwork 
design rules, layer alignment, and drill 
digitization are performed on screen. 

A 42-by-75-inch scanner format 
allows performance of step-and-repeat 
operations and plotting of multiple 
panels at once. The digital data is then 
output on punched tape for numerical 
control production. By rapid and 
precise processing of design into 
production-ready tooling, INSIGHT cuts 
lead times and increases pc board 
produciton yield. Scitex has already 
received orders from the giants in the 
industry, including Teradyne, Hewlett- 
Packard, Litton in the US, and 
Matsushita in Japan. 


Young Upstarts 

Advances in computer science have 
accelerated the pace of the new 
industrial revolution in Israel as in all 
the developed nations. Companies like 
Tadiran, ECl, and Scitex have been 
joined by scores of newcomers in all 
branches of electronics. 

RAD Computers specializes in 
innovative devices for data 
communications: short-haul modems, 
remote line monitors, multiplexers, 
converters, data compressors. The 
company is offering a new four-wire 
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synchronous modem that permits half- 
or full-duplex operation to a range of 
10.5 miles over unconditioned lines at 
rates up to 19,200 bits/s. 

Another new product, the 
CompressoRAD, doubles line capacity 
and allows transmission at 4,000 b/s 
and 9,600 b/s over dial-up lines, 
eliminating the need for leasing or 
adding on lines. The CompressoRAD 
uses an adaptive universal algorithm 
(Hoffman) developed at the Technion 
for compression of any kind of data: 
text, numerics or graphics. New models 
of the CompressoRAD will provide - 
transmission rates up to 19,200 b/s. 

Since start-up in 1981, RAD’s export 
sales have increased 100% anda 
200% growth in sales is anticipated 
over the next two years. RAD puts 
40% of revenues into R&D. Says 
general manager Zohar Zisapel, ‘‘the 
high speed data communications 
market will be booming in the near 
future—RAD is going to be there.” 

By narrowing the scope of its 
development efforts, Orbit Advanced 
Technologies has also found a place in 
the sun. Orbit designs and produces 
customized antenna positioning 
systems for testing rf antennas, radar, 
and data link tracking systems. A 
private company owned by three 
partners, Orbit had sales of $2.6 million 
in 1983 and projects $3.2 million in 
sales for 1984. 

Again, the policy of choosing 
products that, because of their 
customized nature, are not worthwhile 
for large producers pays off: Orbit is 
number 2 in the world for supply of 
antenna positioners. The systems 
provide controlled positioning from 
microprocessor-based control units via 
power control units. Control options for 
from one to six axes are offered and 
analog or digital position displays are 
available. 


Finding Flaws 

Another recent and flourishing start- 
up (1981), Optrotech has achieved a 
technological breakthrough in the 
neglected field of pc board inspection. 
The firm’s Vision 104 Automatic Optical 
Inspection (AOI) machine is selling 
briskly to large pc board manufacturers 
in the US, Europe, and Japan, and a 
huge backlog of orders is building up. 
Vision 104 combines artificial 
intelligence technology with optics to 
inspect pc board artwork and the 
boards themselves for flaws—cuts, 
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FOR A SWITCH. 


Elisra. For RF 
switches. Solid stat 
Covering | MHz to 
18 GHz frequencies. 


Mini sized. Suitable for a 


wide range of military system 
applications. Ultra high 
speed. Low insertion 
loss. High isolation. . 
Completely integral TTL 









drivers.Connectorized as well as drop- (ime 


in configuration. Meets MIL-E-5400 
as well as other specifications and 
standards. Custom designs as well 
as a full range of standard switches. 
Quick turn around and supply time. 
For details on our total capability, 


specific RF switches, 


Voltage Variable Attenuators 2 
and further information 


including our 


wave Components 


Micro- 


Catalog, please contact 
our corporate headquarters or any one of our 


local representatives. 
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shorts, pinholes, copper splashes, and 
design rule violations—with 98% 
effectiveness. 

Human visual inspection has become 
less and less efficient as the multi-layer 
complexity of today’s high circuit 
density pc boards increases. Resulting 
high rejection rates mean lower 
production yields. No wonder then that 
the vision system was an instant hit 
when it entered the market in March 
1983. Already 50 systems have been 
shipped to Data General, Hewlett- 
Packard, ICL, Northern Telecom, Texas 
Instruments, Hadco, and others. 
Projected sales total for 1984 is $10 
million and the backlog extends 
through first quarter of 1985. By mid- 
1985, Optrotech will introduce the 
improved Vision 104X with features 
that enable it to find flaws in drilled 
panels, and an even more advanced 
Vision 105 is in the works. 


High-tech Holding 

In August Optrotech went public and 
is now traded on the Over The Counter 
market in New York. Forty percent of 
the stock is owned by Elron Electronics 
Industries, an Israeli holding company 
that was instrumental in founding Elbit 
Computers, Elscint, Optrotech, 
Fibronics and other high-tech 
companies in Israel and the United 
States. 

The first and largest of Elron’s 
prodigies is Elbit Computers, 
established in 1966 in partnership with 
the Ministry of Defense (MoD). Ina 
1970 agreement with Elron, Control 
Data Corp. bought out MoD’s holdings 
and, since September 1983, Elbit’s 
ordinary stock has been trading Over 
The Counter. Through its associations 
with MoD and Control Data, Elbit was 
able to develop and market a broad 
range of computer-based military and 
commercial systems. Elbit’s success 
story is evidenced by the bottom line 
facts: revenues increased by 275% in 
the past five years to $118.6 million in 
the 1984 fiscal year (46% in exports). 

Diversification in the civilian and 
defense markets and the development 
of new high-tech products continue to 
characterize Elbit’s philosophy. 
Although two-thirds of the company’s 
output is military, mostly for the Israel 
Defence Forces (IDF), continued 
emphasis is placed on the civilian 
market. Experience in computer 
development for the IDF, where 
application of state-of-the-art 
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technology is a must, has enabled Elbit 
to develop a line of new, advanced 
commercial equipment. The ANAT 
family of IBM compatible computers, 
emulating IBM 370/125, 370/158, and 
4331-2 computers, are compact and 
cost effective. A remote clustered 
terminal system, RAN, accommodates 
up to 15 IBM-type 3270 terminals on a 
single IBM 3270 communication link. 


Programming Prowess 

While about a third of the 137 
electronics firms listed by the Israel 
Export Institute are in computer 
hardware and peripherals, with Elbit in 
the lead, there are over 100 dedicated 
software companies active in Israel 
today—and the list continues to grow. 
Approximately 7,500 computer 
professionals are employed in science 
and industry, about 2,000 of them in 
companies whose exclusive business is 
software. Total sales of software 
houses in 1983 were about $80 million, 
nearly all from the local market. 

By 1970 almost every company in 
Israel with over 100 employees was 
utilizing computers for accounting, 
payroll, and inventory. Now these firms 
are advancing into office and industrial 
automation based on new 
developments in personal computers, 
on-line production control, computer- 
aided design and manufacturing 


equipment, and communications 
networks. Moreover, the defense 
market has added requirements in the 
areas of real-time software, avionics 
packages and command, control and 
communications systems. 

In meeting these local market needs, 
the software industry in Israel has 
reached maturity and is now to build 
export sales. Typical of the wares and 
services offered by a thriving 
community of software houses are 
programs in management applications 
from agriculture, architecture and 
banking through printing, real estate 
and travel—in short, programs covering 
every field of commercial endeavor. 

Exemplifying the programmers, Largo 
Soft International focuses on specific 
industries, marketing packages for 
project management, finite elements 


analysis, and electronics design among 


others. Examples include HIGHCAD, 
which interfaces with Lotus 1-2-3, 
adding mainframe capability to the IBM 
Personal Computers for design of 
highways, roads, and airport runways; 
STARNET, which is based on BKN 
network methods theory for project 
management; and THERMAX, which is 
an interactive CAD program for heat- 
transfer analysis in pc board design. 
Dov Sharon, Largo Soft VP for 
International Marketing, has 
established relations with ten of the 





The color tactical display from Elbit Computers Ltd. is installed in a missile boat as part of a 
sophisticated command, control, and communications system. 














ECI’s Multifunction Communication Control Systems 
for Maximum Communication Flexibility and Coverage 


Commanding requires a constant Control System provides remote operation is fully automatic. System 
updating of information. Specifics access to shipboard configuration is flexible so that 

must reach you from scattered networks 
points in the field and through can be quickly 
various Channels. ECl’s MCCS reconfigured with 
family, Multifunction out wiring changes. The 
Communication Control system's configuration and 
Systems, provides the redundant control circuits 


coverage and flexibility of opera- ensure total reliability in 
tion that will satisfy all of action. The MCCS Family 



















your operational meets all relevant US Military 
requirements. Specifications. ECI’s MCCS are 
The MCCS currently in use in armed forces 


around the world. 


The MCCS Family for speed and 
accuracy of movement in combat. 


Communication Control System 
provides a large group of operators 
with access to remotely located 
radio communication equipment. 


The MCCS Naval Communication __"adio transceivers for external 
communications and for intercom- 


munications between crew 
members. 


The MCCS Family, designed for 
secure audio switching system 
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beat heat 

transfer 

analysis 
with , 


THERMAX 


the fully interactive CAD 
system that combines 


State-of-the-art user 
interface with 
mainframe power! Now 
on the IBM-PC XT and AT. 


THERMAX 


is easy to use. 


No complex preparatory 
evaluations required and no 
additional numerical 
calculations expected. 


Board placement by 
interactive use of 
THERMAX board editor 
or direct interface to 
user’s PCB design 
system is sole input 
demand! 


THERMAX 


solves problems of space vs. 
heat build-up for airborne 
equipment meeting MIL SPECS 
and for industrial applications. 


NEW! Provides 3-D 
thermal map of PCB. 


Fast conclusions. 

Instant in interpretation. 

All output displayed or printed 
graphically. 

THERMAX was developed by 

Helios Software Engineering. 


Call today! 


LS!I-— LARGO SOFT 
INTERNATIONAL LTD. 
27 Karlibach St. 67132 Tel Aviv 
Israel, Phone: (03) 285-151 
Telex: 35-301 LARGO IL. 

In North America: 

H. Abrams (416) 923-9994 

G. Tenzer (212) 687-1075 

A. Dranger (213) 821-7670. 
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Government agencies promote business 


The Israel Export Institute is a nonprofit agency sponsored by the Israeli 
government to serve as an assistance center for both importers and export- 
ers of Israeli products. The institute promotes Israeli products by participat- 
ing in industrial fairs and exhibitions around the world; special product 
weeks in Israel focus on specific industries like fashion, metal, food, chemi- 


cal, agriculture, and electronics. 


Backing up the “made in Israel’ label, the specialized staff of the Insti- 
tute are there to serve. Inquiries can be addressed to the Commercial 
Attache at the nearest Israeli consulate or embassy. Inquiries may also be 
sent to the Israel Export Institute, 29 Hamered St., Tel Aviv 68125, Israel. 

A second agency, the Government of Israel Investment Authority was 
specificaly established to provide one-stop service by coordinating the roles 
of governmental departments and public agencies and assisting foreign 
investors in all phases of their business projects in Israel. More literature 
about the Investment Authority can be gotten by contacting the agency in 
the US at 350 5th Ave., New York, N.Y. 10118 (or phone (212) 560-0610) 
or in Israel at 6 Pick St., Jerusalem 91034, Israel. 
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leading US CAD software vendors; 
already, sizable sales of THERMAX 
have been made to AT&T and 
Ratheon, among others. 


Software In-House 

Many of Israel’s larger industrial firms 
have developed in-house software 
capabilities, especially those 
companies producing primarily for the 
defense market. 

Elisra Electronics Systems, an 
affiliate of Tadiran, was founded in 
1966 to develop and produce 
electronic warfare systems for the IDF. 
From sales of $1 million in 1968, the 
company’s revenues have grown to 
$60 million in 1984, about 40% 
exports. Elisra invests 10% of 
revenues in R&D and, to support its 
electronic warfare development and 
manufacturing programs, has adapted 
and originated a wide range of 
computer software. Some of the 
applications are in microwave design, 
CAD, and data processing for 
electronic engineering, and automatic 
test support equipment. 

Another company with extensive 
software capabilities is Israel Aircraft 
Industries (IAI), the country’s largest 
industrial firm, wholly owned by the 
MoD. In addition to aircraft production, 
IAl’s five divisions are engaged in 
manufacturing a vast array of weapons 
systems and electronic warfare 
equipment. 

The importance placed on 
production for defense is 


understandable when one considers 
that Israel has experienced six wars in 
her 36-year history. Until 1967 the IDF 
was largely dependent on foreign 
sources for weapons, and especially on 
France. When General DeGaulle 
banned further sales of defense 
equipment to Israel on the eve of the 
1967 Six Day War, the die was cast for 
the drive to self-sufficiency. 

Aircraft, missiles, tanks, ships, 
artillery—every modern weapon system 
is computerized; electronic warfare, 
signal intelligence, communications, 
radar, and optoelectronic systems 
employed on today’s battlefields are at 
a level of sophistication undreamt of 
only 10 years ago. 

Cogent examples are the Mini- 
Remotely Pioloted Vehicles (RPV) used 
for real-time battlefied reconnaissance 
by the IDF in Operation Peace for 
Galilee. Both Tadirans Mastiff and IAI’s 
Scout Were employed with great 
success. The diminutive drones weight 
about 135 kg, have a five-meter 
wingspan, and carry a gyrostabilized 
TV camera, onboard computers, an 
autopilot, and microwave data link 
communications gear. 

Remotely controlled from a station 
up to 100 km in the rear, the miniature 
aircraft were able to monitor battlefield 
events for periods up to seven hours, 
providing field commanders precise 
real time intelligence on the enemy’s 
order of battle. These RPVs were 
designed, developed, manufactured, 
and used in combat all in the space of 
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WHILE YOU’REFINALIZING A DEAL 
OVER THE PHONE, WHY NOT SEE HOW 
YOUR SHARES ARE DOING 

ON THE STOCK MARKET? 


TalCore Letina lb t-lal-relUcM io) ¥-lalomel-te-Mevolanlanielal(orsiitela features make it as simple as touching a 
function key - or the “touchscreen” The first desktop console to Tah (Jol =1 (CF: K-Yo) o) al tsya(or-tccvom (=~) e)aley als 
with a data terminal was designed for you, the busy executive. Program your directory into Info/4000, 
rTalom at-\V(o¥- lava alelan) o\-1 me) mere)anlaat-lare automatically dialed and redialed when you touch it as it appears 


on the screen. Your dual-line telephone link permits all Info/4000 data functions to be carried out at the 
same time as telephone conversations. You're 


simultaneously in touch with your associates, 
and with any data base you need. Because in 
addition to an integrated modem, the system 
features a RS-232 port for link-up to an external 
natolol-1aa Wm aves-1aere)an] ol] (21am el dlai(-ime) me) tars) 
peripherals. 

Tah (al-B dlaat-mi a (ole) aoe Bh ole-y-(on (al=¥ar=y-Vo][1a(=Xe)) 
this advertisement, you could have made your 
lal=).4@ 0) ale) al-xere)al ¢- (e1 a- Lalon- (exex-\1--10 F-Kol-1¢- 4 of: lio 
That’s why it’s time to get in touch with Telrad. 
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on line to the future 


Telrad Telecommunication and Electronic Industries Ltd. P.O. Box 50, Lod 71100, Israel. Tel: (08) 238-555. Telex: 371121 
New York Headquarters: 510 Broad Hollow Road, Melville, New York 11747, Tel: (516) 420-1350. Toll Free: (800) 221-8904. Tix: 645111. 
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ORBIT 
DELIVERS 
QUALITY 
ON TIME! 


Positioners range available 
200 to 300,000 ft. Ibs. 
with one, two or three 
axes. 


Scaled model of 
unit supplied to 
Customer in 
North America 
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Contact ORBIT to complete 
your antenna or R.C.S 
measurement systems. 


ORBIT Positioner Controllers 


are available in manual, semi-programmable and 
fully-programmable models. They can be 
customized for front and rear panel configuration, 
special modes of operation and flexible computer 
control. ORBIT also makes model towers, source 
towers and carts. All ORBIT controllers are 
designed and manufactured to meet U.S.A. MIL 
standars, and are physically pin-to-pin compatible 
with existing positioning systems. We welcome your 
custom requirements. 


TAN ADVERTISING 





ORBIT ADVANCED TECHNOLOGIES LID 


P.O.B. 3171 Industrial Zone, Natanya 42131 
Israel. 

Tel. +972 53 33247 Telex: 35796 ORBIT IL. 
Telefax: +972 53 33819 
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Elbit’s weapon delivery and navigation system is in use by air forces all over the world. Like 
many of Elbit’s other products, this system is a good choice for retrofit programs. 
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in development in the US and Europe 
for more than 20 years—none is yet 
operational. This summer, Tadrian and 
[Al announced the formation of a new 
company, MAZLAT, for joint 
development of RPVs. Meanwhile, the 
US Navy and Marine Corps were 
reported to have bought a number of 
the Israeli-made drones. 

Three of IAI Electronics Division’s 
units are involved in the design and 
production of military electronics 
systems. Elta designs and 
manufactures radars for aircraft, naval 
vessels, and ground forces, and an 
extensive range of electronic warfare 
systems. Tamam’s inertial navigation 
systems are used in IAI’s Kfir fighter 
aircraft, tanks, and other armored 
vehicles. MBT is famous for the 
development of the Gabriel anti-ship 
missile, credited with sinking some 17 
enemy ships during the 1973 war. The 
weapons system plant is now working 
on the Barak vertical launch ship’s 
point defense missile (PDM) system in 
cooperation with Rafael Armament 
Development Authority, an MoD-owned 
R&D house. 

Rafael was established in 1948 as a 
special scientific unit attached to the 
IDF. Its mission then as now: improve, 
design, develop and produce weapons. 
65% of Rafael’s 5,000-man workforce 
are involved in R&D. 

Defense system exports are more 
important than ever to Israel, providing 
a badly needed source of foreign 
currency. Cutbacks in the defense 


budget will amount to $300 million over 


the 1984 and 1985 fiscal years and 


1985/1986 as the government 
struggles to revitalize an economy 
suffering from hyperinflation, huge 
budget deficits, and diminishing foreign 
currency reserves. Belt-tightening at 
home has compelled manufacturers to 
intensify their marketing efforts abroad 
and, particularly in electronics, these 
efforts are paying off. 

Elbit, for example, reports a 44% 
increase in sales for the first quarter of 
the 1984/1985 fiscal year. The orders 
backlog for that period is over $270 
million, more than 50% for exports. In 
July Elbit announced the award of a 
$10 million contract by General 
Dynamics for F16 fire control 
computers. The company also 
produces the Stores Management 
System and various cockpit displays for 
the F16. Avionics for fighter aircraft has 
been a major area for design and 
development at Elbit. System 82 
Weapons Delivery and Navigation 
System (WDNS) for the Kfir C7 is the 
latest in a line of WDNS that equip IAF 
Phantoms, Kfirs, and Skyhawks. 
Demand for Elbit’s command, control 
and communications systems and 
simulators has also been high. The 
Belgian Navy recently contracted with 
Elbit for its Combat Information Center 
Procedural Trainer after competition 
with Ferranti and Hollandse Signaal. 

Elbit’s weapon systems include tank 
fire control systems, optoelectronic 
devices, and a wide range of sensors 
and controls. The motto “Battle Bred” 
is used to describe this equipment with 
good reason: it was developed and 
refined based on direct feedback from 
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the IDF troops who use it combat. 

Tadiran’s line of C4l systems for 
export include computer-integrated air 
defense, divisional artillery come and 
and control systems and other large 
scale projects. The company has been 
especially successful in exporting its 
military communications equipment. 
Last year Tadiran was awarded a $42 
million contract for production of VRC- 
12 vhf tactical radios for the US army 
and expectations are high for brisk 
sales of the recently developed vhf-88 
series of frequency hopping tactical 
radios. 

Capable of operating in dense 
electronic warfare environments, the 
VHF-88 provides clear and secure 
voice and digital communication modes 
covering 30 to 88 MHz in 25 kHz steps; 
it has 2,300 channels, 10 of which can 
be preset. Various configurations are 
achieved through the use of 
interlocking modules, assuring 
simplicity of operation, testing, and 
maintenance. 

Elisra exports nearly half of its military 
production, including airborne 
electronic warfare systems for fighters 
and helicopters; naval electronic 
warfare for vessels of all types and 
sizes; and communication systems 
jamming equipment. Elisra’s airborne 
Systems Division recently completed 
development of the GPAP-1750 family 
of computers that conform to US MIL 
STD1750A-1, which means that they 
use Jovial 83 language and are 
compatible with US-made military 
aircraft. 


Tip of the Iceberg 

The computer has been approved by 
the US Air Force Architecture Test 
Program at Wright-Patterson Air Force 
base. Among the many foreign 
manufacturers to submit computers for 
approval, only Elisra and one other 
were successful. In fact, with its high 
throughput of over 650,000 operations 
per second, the GPAP-1750 had the 
highest processing speed of any 
system submitted test. 

In October, Elisra announced the 
signing of a contract with Switzerland 
to develop and supply mobile 
automatic test equipment for ESM 
systems. Elisra won the bid in 
competition with several large 
American and British manufacturers. 

Manufacturers of defense electronics 
in Israel will get a generous slice of the 
three billion dollar Lavi combat aircraft 
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program. Hundreds of the new fighters 
will be produced in the late 1980s to 


replace Kfirs, Phantoms, and Skyhawks | 


in the Israel Air force. 

[Al is prime contractor for the project; 
Elta is prime for electronics. Elta is 
developing a new multi-mode pulse 
doppler radar, the self protection ECM 
and communications systems. Stores 
Management System, and standard 
modules for other aircraft computers. 
Elect-optics Industries, a Tadiran 
subsidiary, will manufacture the wide 
angle HUD. 

Scores of other electronics 
subcontractors will be involved in the 
development and production of 
avionics, flight control systems, ECM, 
radios, and automatic test equipment. 
The Lavi program will provide 
thousands of jobs in Israel and not a 
few in the US, where companies like 
Grumman, Bendix, Garrett AiResearch, 
and Pratt& Whitney are heavily 
involved in the project. 

Although the defense sector 
continues to employ the greatest 
number of electronics professionals, 
the civilian sector is growing rapidly. A 


vast market for information processing, 
data communication and industrial 
automation is just now beginning to 
appear, the tip of the proverbial 
iceberg. 

Israeli software and computer 
expertise, the traditional multi- 
disciplinary approach to problem 
solving, dedication to R&D, and an 
accommodating industrial base will 
lead to a marked rise in commercial 
export sales in the next decade. 
Whereas in the past the developing 
nations have been Israel’s primary 
clients, today’s major markets are in 
the US and Europe, and this trend is 
expected to accelerate. 

Electronics has proven to bea 
recession-proof industry; its continued 
expansion will play a leading role in 
Israel’s recovery and the securing of 


her economic independence. LJ 


Mel Kessler, the author of this sec- 
tion, is a retired US Air Force Major 
now living in Israel and engaged in 
freelance writing on a variety of tech- 
nical and defense-related topics. 
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At our high technology facili- 
ty in Rolling Meadows, Illinois, 
just northwest of Chicago, 
Northrop Engineers collabo- 
rate on special projects in- 
volving the design and devel- 
opment of sophisticated ECM 
systems. If you have experi- 
ence in any of the above 
areas, join the finest minds in 
engineering at Northrop De- 
fense Systems Division. 
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EXECUTIVES SEE 
FAIRLY SMOOTH 
ROAD IN 1985 








EXECUTIVE OUTLOOK 


But threats of deficit, interest rates, and cooled-off recovery 


late in year could turn outlook of industry leaders gloomy | 


WW": there be recession, growth 
recession, or continued recov- 
ery? Will it be tax reform, tax in- 
crease, or tax decrease? Will interest 
rates go up, down, or nowhere? Will 


there be a budget freeze? Will the 
federal deficit shrink, swell, or swal- 
low us all? 

As President Reagan begins his 
second four years in the White 
House, those are just some of the 
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questions furrowing brows in the ex- 
ecutive suites at many electronics 
companies. And putting the economy 
aside, there is enough uncertainty in 
other critical areas—foreign policy, 
for one, with particular attention on 
the Middle East and Central Ameri- 
ca—to propel the people who make 
the decisions toward the aspirin bot- 
tle. One thing is certain: it is definite- 
ly not the best of times for the crys- 





of subdued 


tal-ball industry, at least. 

But even though Electronics Week’s 
annual Executive Outlook survey of 
what’s worrying the top men has 
turned up more than enough con- 
cerns to go around, there is a feeling 
optimism running 
through the top-floor corridors. In 
fact, the consensus seems to indicate 
that although the growth phase that 
the economy has experienced in the 
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past year will slow or stop, there 
won’t be a recession. 

It is interesting to note that the 
electronics executives questioned are 
not alone in that optimism: their 
counterparts in other industries gen- 
erally agree that slowdown does not 
equal slump. And also sharing that 
view is a gaggle of economists, who 
lean to the belief that there will be 
what they are terming a growth re- 
cession, which is a cooling-off period, 
rather than a full-fledged recession, 
which carries with it a decline in the 
gross national product. 

Such an attitude on the part of 
executives and economists alike is 
admirable, if not remarkable, consid- 
ering the indecisive state of the mov- 
ers and shakers—those who have the 
economy in their hands—both in the 
Congress and the executive branch as 
they seek the correct path. 

Consider what has gone on since 
Election Day. The Treasury Depart- 
ment has come up with its plan for 
what it calls a tax cut—although the 
cut for many of those in the middle 
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and upper tax brackets would consist 
of a slice out of the wallet—that ig- 
nores the projected $210 billion defi- 
cit. And that was just the first trial 
balloon. Then came a report that the 
President favors what is termed a 
budget freeze—except for defense 
and Social Security—as a means of 
bringing the deficit down to $100 bil- 
lion in 1988. 

To add further to the initial eco- 
nomic feeding frenzy, the experts 
early on couldn’t agree on the rela- 
tive importance of deficit reduction, 
interest-rate cuts, low inflation, and 
holding down unemployment. But 
that confusion was followed early in 
December by the news that congres- 
sional leaders want to attack the defi- 
cit as the first order of business. Af- 
ter that, nothing is sure, except that 
there will be other plans. 

Thus it is no wonder that a closer 
look at the worry list covers a terri- 
tory ranging from one end of the 
economic spectrum to the other. 
There are the predictable concerns 
about the nation’s huge deficit and 
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the direction of interest rates, but 
also prominent is trade—executives 
on both sides of the Pacific mention 
it—and its companion, competition. 
Overseas, there is worry about a de- 
cline in competitiveness in Great 
Britain and the high book-to-bill ra- 
tio in the semiconductor business. 

Focusing on that bellwether indus- 
try, it would appear that clouds are 
gathering and the days are getting 
shorter as estimates of 1985 market 
growth come down. Those estimates 
now range from a pessimistic 7% or 
8% up to 15%, itself quite a reduc- 
tion from the 30% that some were 
broadcasting last summer. Even 
those figures are suspect to some. As 
Mostek Corp.’s Harold L. Ergott Jr. 
sees it, forecasts of demand are mud- 
died by overly optimistic predictions 
from computer and systems houses 
looking for an edge in a highly com- 
petitive and strikingly volatile selling 
environment. 

In any event, 1985 will not be a 
dull year for economists—or elec- 
tronics executives. 
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W. MICHAEL BLUMENTHAL 
chairman and chief executive officer, 
Burroughs Corp. 


If there's one big cloud on an otherwise 
sunny horizon from Blumenthal’s 
perspective, it’s the size of the federal 
budget deficit and the possible impact it 
could have on economic conditions 
worldwide, says the Detroit executive, 
who served as Secretary of the Treasury 
in the Carter Administration. If the 
problem isn't adequately addressed, It 
could lead to a recession in this country 
and to further problems in the exchange 
rates between the U.S. dollar and 
foreign currencies, he says. 

As a result, says Blumenthal, ‘“We are 
very anxiously looking at Washington 
and at the President's program, now that 
the election is behind us. And that's sort 
of a major unknown. © 

With that disclaimer, Blumenthal sees 
good times ahead for the computer 
business. Despite the moderation in the 
general economy from its post- 
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recessionary spurt during the first half of 
this year, he says that ‘‘we do not feel it 
in Our Orders or in our revenue at this 
point.’ Given the continued appeal 
around the world of computers as 
productivity tools, he sees no reason 
why the strong demand should not 
continue. ‘‘We don't see any signs of 
abatement, even though the general 
economy Is slower.” 

On the question of interest rates, 
Blumenthal is rather sanguine. ‘‘I think 
that as the economy Is slowing down, 
interest rates will ease somewhat more 
and then stay fairly level for a period of 
time,’’ he opines. ‘Only if there were a 
lot of deficit financing and tighter money 
again would you see interest rates rising, 
and that doesn’t seem to be in the cards 
again for a while at least. So | don't 
really see any reason why interest rates 
would go up.» 


EXECUTIVE OUTLOOK 





JOHN C. BIERWIRTH 
chairman and chief executive officer, 
Grumman Corp. 


Although he says he is reassured by 
President Reagan's re-election, 
chairman Bierwirth still worries about the 
impact of a federal budget deficit 
officially projected to exceed $200 
billion by fiscal 1986. ‘The question is, 
can we pull back on our deficit and not 
do enough damage to the rest of the 
world to start an economic collapse?” 

Bierwirth disagrees with some 
economists who claim a recession is 
already under way. ‘‘No, | think 
economists are wrong, because | think 
that you're seeing a decline in interest 
rates that will pick up sales in housing 
and automobiles. There’s a pent-up 
demand there, and | think as a result 
you ll see the economy lift back up a 
little bit.” 

Despite predicting a ‘real shot’ ata 
modest recovery that could extend into 
1986, Bierwirth remains pragmatic. ‘The 
business.recovery we [now] have in the 
U.S. obviously cannot go on forever.” 

Overly optimistic growth projections 
are responsible for the overheated 
semiconductor industry, Bierwirth thinks. 
But he doesn't see this as a long-term 
problem. ‘The future is obviously 
wrapped up in advanced electronics and 
we're going to have fits and starts 
between here and there.” 

“There's going to be a lot of 
[semiconductor industry] competition, 
there are going to be a lot of people who 
overexpand and have indigestion for a 
short period of time. But the growth Is so 
inevitably there that even the people who 
get indigestion will very rarely regret It 
for very long.” 
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WILLIAM R. THURSTON 
president and chief executive officer, 
GenRad Inc. 


The electronics industry has become a 
bipartisan issue, says Thurston. 
Because both parties appreciate the role 
of high technology, he says, ‘‘We’re 
election independent for the moment.”’ 
More relevant than elections per se, in 
his view, Is the effect politics will have on 
economic problems. 

For example, Thurston says it won’t 
be possible for President Reagan to 
capitalize on his election landslide and 
move quickly to reduce the deficit. ‘The 
fundamental problem is that the 
politicians do respond to the voters’ 
short-term perceptions,’’ he says. 
[Those] perceptions are not as 
influenced by the deficit as by the things 
that would need to be cut or by a tax rise 
[that might be needed].”’ 

So Thurston anticipates nothing will be 
done about the deficit before it creates 
further problems within the economy. 
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Thus the upcoming year, he says, will 
likely be one of slower growth and a 
modest increase in inflation. An early 
slowdown sign, he says, is the current 
drop-off in the semiconductor business. 

Though growth rates will be reduced, 
the position of automatic test equipment 
as a keystone sector of the electronics 
industry should continue. Thurston says 
this means the ATE segment will 
continue to grow at a rate greater than 
the industry as a whole, ‘“‘because of its 
key role relative to quality, which is a 
trend—a strong trend.”’ 

As in other slowdowns, newer 
products will do better than older ones, 
he says. Keeping the bad news in 
perspective, however, Thurston repeats 
an old industry maxim: ‘‘When [the 
electronics business] is good, it’s very, 
very good. And when it’s bad, it’s still 
pretty good.” 












GENE ORI 


general manager, 


Discrete Semiconductor Group, 
Motorola Semiconductor 
Products Sector 












Despite enjoying an excellent 1984 in 
discrete components—sales leaped 
30%—the veteran executive, like others 
at his level in the industry, has more 
questions than answers about 1985. 
“You have to be concerned about the 
coming year at this point,’ Ori admits. 
Projections for semiconductor sales 
growth currently center in the 15% to 
20% range, he says. If that holds true, 
then discretes could increase by 5%, 
quite a drop from the 1984 figure. 

The major trend in his business is 
clear, according to Ori, who also holds 
the title of Motorola senior vice 
president. “‘It’s the integration of more 
components into single chips, which is a 
continuation of the present.’ But 
technology improvements are coming, 
too, and firms with a stake in this field 
must make investments, or else. 

Being in discretes also demands a 
management approach somewhat 
different from other semiconductor 
parts, in Ori’s view. “You have to be 
more relentless,’ he advises, which 
means doggedly sticking to executing 
plans, even when times get tough— 
which, points out Ori, could well 
describe next year. 

Those in the discrete business also 
must keep an eye peeled for more 
Japanese competition, since these 
products often already are manufactured 
in Japan and can be exported easily. 
This is always a concern of the Motorola 
official, who has seen too many results 
of such competition in the past. 
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SIR KENNETH CORFIELD 
chairman and chief executive, 
Standard Telephones & Cables plc 





HAROLD L. ERGOTT JR. 
president, 
Mostek Corp. 
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On the global level, not only is Corfield 
not worried very much about the world 
economy but he is encouraged by the 
U.S.’s renewed self-confidence. On the 
other hand, the electronics industry in 
Britain is heading for a bumpy ride, 
predicts Sir Kenneth, whose group, with 
sales of $2.6 billion, became one of 
Britain's largest electronics outfits this 
year when it bought International 
Computers Ltd., the country’s flagship 
computer maker. 

‘‘| was delighted with the President's 
re-election. Reagan is what America 
needs,’ says Corfield. He is not 
concerned that the sky-high dollar will 
nosedive and drag the U.S. economy, 
and with it the whole world economy, 
into recession. He envisions, instead, a 
dollar devaluation of around 12% to 
15%. “You have to ask yourself, where 
else would you put your money?” says 
Corfield. He predicted the dollar's rise, 
and he believes in its long-term strength: 
“The dollar will be on parity with the 
pound by the end of the decade. ” 

What does concern him is the 
declining competitiveness of UK 
industry. True, the small-company 


Believing that the state of semiconductor 
markets is even beyond the power of a 
presidential election to alter, Ergott has 
been expecting good times to continue 
during the next two years. But he 
cautions that scattered weaknesses will 
probably appear in several recession- 
prone segments. 

That kind of outlook is less likely to 
give old-line chip houses difficulty, says 
the president of the United Technologies 
Corp. subsidiary. But, he adds, many 
Startup firms stand to see their niche 
markets evaporate or level off in growth, 
causing them more difficulty in the 
coming year. The trick has been 
identifying those market segments that 
will remain on a steady growth path in 
1985 and 1986. Once that is done, 
Ergott says, volume manufacturers must 
hope for the better. 

‘For any device in significant 
quantities—if you want to be cost 
effective—you really have trouble 
turning large volumes on and off quickly 
for many reasons,’’ he notes, citing the 
difference in processing technologies 
and equipment for various types of 
integrated circuits. ‘So | think the people 


sector, particularly personal computers, 
is showing a new-found entrepreneurial 
flair. But the trade figures point in the 
other direction. “‘In five years, Britain has 
moved from a trade surplus of $600 
million in electronics to a deficit of $2.3 
billion.”’ In spite of a growth of 10% to 
12%, the supply side was not keeping 
up with the growth in the UK market, let 
alone the international market. 

The government cure is a medicinal 
dose of privatization—notably with 
British Telecom. ‘Such privatization 
offers great opportunities for Britain, and 
great risks. We have to face it,’ says Sir 
Kenneth. ‘‘Otherwise, the relative 
decline of the economy will continue.” 
British Telecom will buy from overseas 
Suppliers, but their share should be 
sufficient only to keep UK companies 
honest. Also needed is a ‘‘healthy 
relationship between manufacturers and 
operators. Manufacturers, and not 
customers, should design products. 
They should develop products not only 
for British customers but also for world 
markets. The UK has not enjoyed such a 
relationship with British Telecom until 
recently.’ 


that are in the best position to be 
profitable are those who are now 
positioned in the market and can ride 
into changes, as opposed to doing it in 
Step functions.” 

The rub lately has been getting a good 
handle on the potential total of chip 
sales, he states. No longer are 
integrated-circuit makers able to 
assemble solid forecasts from the 
purchase projections of their customers. 
Ergott, like many other semiconductor 
executives, complains that the outlook in 
actual demand has been clouded by 
overly optimistic forecasts from systems 
and computer vendors, each of which 
hopes to capture significant shares of 
emerging markets. This twist in 
forecasting volumes has been most 
evident lately in the fickle personal 
computer market, he adds. 

‘Looking at this, people here have 
made a lot of judgments on which 
customers they want to serve and which 
ones they do not,’’ states Ergott. ‘| think 
the [chip] startups that were buoyed up 
by these forecasts are going to have 
difficulty when the users [computer and 
equipment makers] start shaking out.” 
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SCOTT McNEALY 
president and chairman, 
Sun Microsystems Inc. 





PHILLIP W. ARNESON 
president, 

Amphenol Products unit, 
Allied Corp. 


For the man who oversees operations 
for the connector industry’s second 
largest supplier, concerns include the 
potential for emergence of ‘an interest- 
rate psychology that could create a self- 
fulfilling prophecy and force interest 
rates up.’ However, he adds, Federal 
Reserve Board monetary policy will be 
the biggest influence on rates. ‘The 
heavy deficit soending Is obviously 
going to continue in the short term, so 
we re going to have interest-rate 
pressure in the economy. 

Arneson also worries about a 
slowdown in the rate of technology 
startups during this year’s second half 
and the increasing bankruptcy rate 
among fledgling firms in recent years. 
High interest rates in 1985 could 
exacerbate the problem and lead to a 
slowdown in the emergence of 
entrepreneurially spawned innovations 
during 1986 and 1987 and beyond. 

Still, he says, ‘‘We feel it’s going to be 
a pretty good year.’’ At worst, Arneson 
sees industry order-run rates holding in 
1985 at a level about equal to this year’s 
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second half. And there are signs, he 
says, that business may even head back 
up after moderating somewhat from 
1984's first six months. 

Continued strength in capital spending 
for modernization and productivity 
improvement bodes well for suppliers of 
robotics, industrial computer-aided- 
design and -manufacturing equipment, 
instrumentation, and computers. And on 
the office-automation front, Arneson 
says that the market may be ready to 
break out of a recent lull caused by a 
resegmentation in the computer 
business. There has been a ‘‘standing 
back’ by suppliers in introducing new 
office-automation products and by 
buyers due to a need to assess the 
effects of personal computers, 
networking systems, and other new 
kinds of equipment invading the white- 
collar workplace. ‘But if interest rates 
continue to stay in the single-digit range, 
the holding-back period will end in the 
next several months and we'll see a new 
demand cycle begin by the second 
quarter of 1985.” 


With his two-year-old company 
doubling in size every six months, along 
with the rest of the engineering-work- 
Station industry, it is no surprise that 
McNealy’s major concerns center on 
competition. He sees few economic 
problems on the horizon. ‘| don’t spend 
a lot of time watching interest rates, 
McNealy says. ‘“‘It’s true that the lid is on 
capital expenditures, but productivity 
tools like work stations seem to fit under 
the lid.” 

McNealy expects IBM Corp. to come 
chugging into the work-station market 
next year, adding that ‘any market they 
enter is a different sandbox thereafter.”’ 
However, he continues confidently, 
‘IBM has never sunk a well-managed 
company.” 

Digital Equipment Corp., too, is a likely 
entrant, McNealy says, since it already is 
a favorite of technical professionals; 
however, he notes that both of these 
established companies will be playing 
catch-up technically with the small firms 
that have been in the market for two or 
more years. 

The slowdown in the semiconductor 
industry that occurred during the fall 
does not necessarily mean trouble for 
the rest of the electronics industry, 
McNealy says. In fact, ‘It even helps 
us,’’ he notes. The reason as he sees it: 
‘Components are now available and 
prices are down.» 
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ALLAN RAYFIELD 
president, 


Diversified Products & Services Group, 
GTE Corp. 


Not only is Rayfield concerned about the 
federal budget deficit, but he also 
worries about the revenue-generating 
schemes the Reagan Administration and 
Congress may come up with. He is 








GORDON H. MATTHEWS 
chairman, 
VMX Inc. 


92 











particularly concerned about their 
impact on recent accelerated 
depreciation legislation that Rayfield 
says IS important to the 
telecommunications industry. ‘‘That’s a 


No matter which way the fickle economy 
turns, Matthews asserts, both 
productivity and costs are sure to be 
prime concerns for businesses through 
the rest of the decade. But aside from 
that, for Matthews, 1985 has a rosy 
glow. He believes that his Richardson, 
Texas, company, which manufactures 
voice store-and-forward systems, will be 
at the center of the productivity 
revolution as voice-messaging becomes 
a more important feature in private- 
branch-exchange markets. That need is 
driven by pressures to bolster white- 
collar productivity and cut 
communications overhead. 

“It is almost no longer an option,’’ he 
explains.'‘Companies are now starting to 
look at voice messaging in the same 
way they do their mail and normal phone 
systems. | have been told by executives 
in the PBX business that they cannot 
even submit bids for corporate contracts 
unless they are able to check off the 





thing | think we'd really hate to lose or 
get set back on—particularly in our kind 
of business, with change in technology 
going so quickly.’ Overall, Rayfield 
acknowledges that the recovery has 
slowed, but predicts ‘acceptable 
economic growth’ into the second half 
of 1985. 

Rayfield, who is also senior vice 
president of GTE Corp., believes 
President Reagan's re-election will 
continue the trend toward deregulation 
of the telecommunications industry. 
‘The continuing deregulation of AT&1, if 
it's put in place before competition really 


has time to develop in the long-distance 


market, may frustrate that industry. 
That's of grave concern to us.” 

As for the future of the 
telecommunications industry, Rayfield is 
enthusiastic. ‘‘One of the most 
competitive and exciting areas in the 
next few years is going to be in the 
private networks and the interconnect 
area—private branch exchanges, work 
Stations. That’s going to be a 
tremendously competitive and exciting 
business. | suspect that's the 
place where we may see the largest 
change in both equipment and 
telecommunications.”’ 

And, with fierce competition ahead, 
Rayfield adds, “‘It’ll be a tough place for 
a while to make a living.” 


square that indicates voice messaging 
can be made available.’ 

Automatic networking of remote voice- 
mail systems, further integration into 
office switching equipment, and mobile 
cellular-radio phones are promising still 
more changes in messaging systems 
and software, Matthews predicts. °'| 
think it will have an early maturity, but 
there are still a lot of changes ahead In 
the next 24 to 48 months in terms of new 
features and downsizing the 
equipment, he adds. 

And cellular radio will make 
telephones more accessible to mobile 
professionals, leading Matthews to 
predict that it will also present a need for 
more messaging capability. “In making 
a long-distance call, you only have a 
29% Chance of reaching a person on 
the first try. By leaving a message you 
can reduce the cost of calling each other 
back and forth as well as improve 
overall productivity,’’ he suggests. 
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JOHN W. DIXON 
chairman and president, 
E-Systems Inc. 






Although the landslide re-election of 
President Reagan might be expected to 
provide a vote of confidence to the 
defense industry, Dixon still believes 
military-electronics houses have a major 
concern in another important campaign 
looming ahead: to persuade the U.S. 
investment community to stop 
measuring fiscal success on a quarter- 
by-quarter basis. 

“It seems to me to be getting worse,”’ 
complains Dixon, who believes the 
short-term outlook of U.S. investors is 
particularly tough on firms competing in 
the advanced electronic-warfare 
business. In the command, control, and 
communications (C%) markets, system 
contractors are faced with making costly 
investments for the future, Dixon notes. 

“This industry has traditionally been a 
highly labor-intensive business, but it is 
becoming much more capital-intensive 
lately,’’ he says. ‘‘And these investments 
are necessary to allow us to keep up 
with the fast-moving electronics 
competition.”’ 

For electronic-warfare and C 
markets, the pace is expected to remain 
brisk, regardless of who is in the White 
House, says Dixon. ‘‘So, from the 
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director, 

Components Division, 
Thomson CSF 
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broadest sense, [the Reagan victory] is 
a good omen for the entire defense 
business, but to us it will make little 
difference,’ he adds. 

What defense-system makers are 
wary of, however, Is the availability of 
materials and components. Wild swings 
in commercial-electronics demands 
have in the past caused some shipment 


Noels expects that after a sparkling 
1984, the components market is about 
to go into its usual cyclical tailspin. 
However, despite the industry's 
generally falling book-to-bill ratio, Noels 
is optimistic for 1985, not least because 
components houses have enough 
orders on hand to see them through the 
year with a comfortable rate of growth. 
But the essential difference that he 
sees in this market downturn is that 
semiconductor manufacturers in 
general, and integrated-circult houses in 
particular, are finally showing signs of 
being able to manage supply and 
demand during market upswings in 
order to blunt the effects of the 
downswings. ‘If you look at previous 
cycles, there was a supply delay at the 
peaks of as much as eight months, ”’ 
Noels points out. ‘This time, that figure 
never went above five and a half 
months. The reason is that components 
manufacturers were better able to 































delays to military vendors, Dixon says. 
But topping attention lately have been 
delays in deliveries of military 
semiconductors due to a crackdown on 
improper testing procedures. “We have 
been seeing some delays, but they are 
on the order of only a couple of months, 
which is not a real problem,’ he says. 
‘But it is a worrisome thing. 





allocate their production capacity so as 
to avoid becoming overcommitted. ”’ 

Noels feels that a prime example of 
this phenomenon Is the personal 
computer market, where IC houses have 
begun regarding overzealous orders 
with a certain amount of healthy 
skepticism. ‘An order from IBM for 1 
million pieces in six months’ time you 
can consider as 100% sure,” he 
explains. ‘But maybe, if it comes from a 
Small manufacturer, you take it at 
something less than face value, because 
of over- and double-ordering that 
happens whenever delivery dates start 
getting pushed back by components 
manufacturers. 

‘At any rate, the net result is that the 
cyclical nature of the business Is still with 
us, but that the cycles are getting 
somewhat shorter,’ Noels reasons. 
“That simplifies planning and points 
generally to a business environment that 
is fundamentally healthier than before.” 
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HERMANN R. FRANZ 
senior vice president, 
Siemens AG 


‘Not bright but good.” That pretty much 
sums up the prospects that Franz, who 
heads his company’s Components 
Group and is a member of its board of 
management, holds out for West 
Germany’s semiconductor industry. And 
given his familiarity with conditions 
elsewhere in Europoe—where most of 
Siemens’s components sales are—this 
assessment should hold for Western 
Europe as a whole. 

Specifically, what Franz foresees is 
that the semiconductor business, after 
having pulled out of the 1981-82 slump 
and chalked up a record year in 1984, 
will slow down a bit but still move at a 
fast pace during the remainder of this 
decade, growing at better than 20% a 
year ‘‘even if a recession should hit us.”’ 
With heavy impetus already coming from 
the information-processing industries, 
‘the automotive sector and measuring- 
and-control field are also developing into 
areas of strength.” 

Franz is also optimistic about other 
developments. ‘‘The climate for high- 
tech firms operating in Germany will 
keep improving, what with the anti- 
technology attitudes, formerly strong in 
many quarters of German society, on the 
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wane. By and large, the times when high 
technology, microelectronics, and 
automation were considered the devil's 
work are all but over, Franz says. 

For all his optimism, though, Franz is 
not without some apprehension. One is 
the uncertainty over the U.S. monetary 
situation, particularly the way the interest 
rates will go, the fiscal policies, and the 
relation of the dollar to other currencies. 
‘A strong dollar is good for us, a weak 
one is bad,’ he says. 

Franz is also apprehensive over 
“voices in the U.S. Congress that for 
reasons of national security promote 
restricting much high-tech electronic 
equipment and other products to 
domestic consumption. The climate that 
such thinking fosters is not good for free, 
international trade,’ he says. 

In chorus with most other top German 
executives, Franz is a strong advocate 
of free trade at home as well. ‘‘Why 
should not a few U.S. and Japanese 
firms operate here?’ he asks. “We are 
in their markets and they are in ours. 
Competition keeps you running, and the 
overall effect of such a give-and-take 
situation on the industry and economic 
well-being can only be positive.’ 
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B.R. INMAN 
chairman and president, 

Microelectronics & Computer 
Technology Corp. 


With research and development 
cooperatives now expected to 
proliferate across many segments of the 
electronics industry, companies will face 
a new challenge beginning next year in 
transferring technology from the 
consortium laboratory to their own 
product lines, predicts Inman. 

“There are plenty of problems when 
companies move research from their 
own laboratories and attempt to fit it into 
a business strategy. But there is yet an 
extra complexity when it is done from a 
joint research venture,’ Inman suggests. 
“In these cases, firms cannot decide 
their own convenient time to use 
technology because it is being made 
available to sponsoring competitors as 
well. That means top management has 
to trace it more closely, and once ready, 
place it quickly into their business 
Strategy.” 

With MCC and other R&D 
cooperatives now running, Inman 
believes skepticism over such 
consortiums has subsided throughout 
the industry. ‘‘We have clearly 
established that you can draw first-class 
talent because [consortiums are] an 
appealing environment for researchers 
who do not have to argue with a 
comptroller to Keep their programs alive. 
They also will not be pulled off research 
to save this year’s trouble product, © 
Inman states. And with the enactment of 
the National Cooperative Research Act 
of 1984, Inman says, antitrust clouds 
have cleared. He now expects to see 
many startup R&D ventures in a number 
of U.S. industries. 
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KAZUO KUBO 
president, 
Sharp Electronics Corp. 


IRWIN RUBIN 
chairman and chief executive officer, 
Computer Memories Inc. 


The Winchester disk-drive business 
faces a grim 1985, Rubin believes, with 
uncertain demand that can trigger price 
wars and sink under-financed firms. 
Calling the tune are four major 
customers—IBM, Apple, AT&T, and the 
Japanese—so “‘you have to anticipate 
what they want.’’ 

Rubin's best guess for a unique 
product that could be produced at a 
profit for the next generation of 
microcomputers would be a drive with at 
least a 40-megabyte capacity and an 
access time faster than 40 ms. The 
competition is so fierce that chief 
executives at drive firms face the 
prospect of betting their company on 
getting a major contract. 

Rubin knows all about this, having 
landed the plum award: supplying 20- 
megabyte drives for IBM Corp.’s 
Personal Computer AT, at present the 
hottest machine around. His firm 
therefore is set for the looming shakeout 
of disk firms, which could go under at a 
steady clip during 1985. 

But the executive by no means lacks 
worries. For one, the Japanese are 
coming into the U.S. market at full tilt, led 
by Fujitsu. Too, financing growth is a 
headache, given that the public equity 
markets stay closed to high-technology 
firms. He is therefore concentrating on 
basics, ‘making enough drives at a 
profit, and as much as possible 
offshore.” 
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Innovation, says Kubo, will be the key to 
success for electronics manufacturers In 
1985. ‘That is the most important thing. 
By creating new, innovative products 
[manufacturers] can also create a new 
demand.” 

Kubo, who became president of 
Sharp’s U.S. operations in Paramus, 
N.J., a year and a half ago and is now 
overseeing a major expansion of those 
operations, is somewhat reluctant to 
discuss the U.S. economy in terms of 
political issues, such as President 
Reagan's re-election or the growing 
trade deficit. Generally, however, he 
believes the current recovery will 
continue to benefit the entire worldwide 
electronics community in 1985. 


“The biggest reason is that we 
already have the proven record of four 
years of the Reagan Administration, 
which has led the U.S. economy to a 
very strong position.’’ The President, he 
continues, ‘“‘made it possible to expand 
the American economy. | believe that 
Mr. Reagan [will] continue to be the 
leader of the world economy,’ says the 
Japanese executive. 

Kubo downplays the long-term 
Significance of the current slump in the 
semiconductor industry, emphasizing 
instead that the business hasn't yet 
reached its full potential. “So you might 
see a temporary slowdown, but the 
semiconductor business itself has a 
great future.” 
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JAMES F. TORESON 
president, 
Xebec Corp. 


More than any short-term economic 
problems, more than budget deficits or 
high interest rates, Toreson worries 
about what he sees as the willingness of 
U.S. firms to trade production 
technology for profits. Short of a major 
recession, Toreson expects the small- 
computer industry to flourish. 

‘| have a hard time figuring out what 
Ronald Reagan did for the business 
climate, but it seems to be working, 
Toreson says. ‘| don't worry about a 
recession. What | see as the biggest 
problem for U.S. industry is the failure of 
large companies to practice what made 
us successful In the first place: to 
manufacture products. To once again be 
a producer of goods.’ If U.S. firms 
continue to take the route of offshore 
manufacturing, ]oreson says, 
‘‘whatever happens to interest rates, we 
will suffer both economically and in 





GILBERT F. AMELIO 

president, 

Semiconductor Products Division, 
Rockwell International Inc. 







96 





terms of national security.”’ 

Toreson, whose San Jose, Calif., disk- 
drive maker has invested heavily in 
automated manufacturing, would like to 
see tax credits for such investments. The 
alternative, he says, is for Japanese 
firms to ‘come in and manufacture our 
own technology right under our noses. 
Toreson notes that while many U.S. 
firms are manufacturing and assembling 
products overseas, Japanese firms are 
building plants in the U.S. 

The U.S., Toreson says, has suffered 
declines in its textile, steel, and 
automobile industries because 
companies were tied to short-term 
profits. With a tax incentive to automate, 
he adds, “‘CEOs will go for the tax break 
instead of looking to the Far East.” 

Toreson expects the current trend of 
mergers in industry to continue. “We're 
ina stage where the big are getting 
bigger. There is a massive consolidation 
going on. That’s not entirely bad 
because the real economic enemy is the 
Japanese—not each other.” 














































That prospects for semiconductors can 
change literally overnight is a fact of life. 
But when the rosy projections of a year 
ago turned dark in late summer, clouded 
by the sudden fade in the personal 
computer boom, even top industry 
officials were caught off guard, Amelio 
observes. ‘‘We all knew it would happen 
sooner or later, but not so quickly.” 

Curiously, the Rockwell executive 
does not expect the softer 
semiconductor demand to be caused by 
a sharp decline in the U.S. economy 
itself. “It should be a generally favorable 
environment, with interest rates stable to 
down.” The deficit and whether anything 
significant is done about it will remain 
open questions for some time, but will 
have little further impact on business in 
1985, in Amelio’s view. 

Amelio’s foremost concerns for the 
future stretch beyond 1985 and deal with 
financial considerations, ‘particularly 
overinvestment and overcapitalization 
not warranted by demand.” At point is a 
worrisome comparison: ‘‘Ten years ago 
a $1 investment brought back $5 in 
sales; today it’s $1 for $2 and may go 
lower.’’ The U.S. semiconductor industry 
has to work harder to improve these 
ratios, which are closely tied to yield and 
profitability, he says. 
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JOHN W. PODUSKA 
president 
Apollo Computer Inc. 


Because Wall Street watchers would 
start mumbling about a slowdown if his 
company merely doubled revenues in a 
year, says Poduska, he operates at a 
level of success that apparently breeds 
an optimism extending beyond 
corporate bounds. In this way, Poduska 
looks forward to continued growth and 
recovery for the economy as a whole in 
the upcoming year. The recent election, 
he says, provided the ‘‘most favorable 
outlook’ for that continuation. 

This is not to say that Poduska sees 
no clouds. He does, and the biggest of 
those is the deficit. But he adds that 
“every growth period in our history had 
some negative factors.’’ What is 
important to remember about the deficit, 
says Poduska, is that it can be 
controlled. ‘‘We've got the tools for 
that,’ he says. 


There will be budget cuts, and he sees 


SUTEZO HATA 

executive managing director 
and group executive, 
Electronic Devices Group, 
Hitachi Ltd. 


The growth in worldwide sales of 
semiconductors will drop to 20% next 
year, predicts Hata, down from a 
breakneck expansion of 50% in 1984. 
Such a prospect would send most 
executives to their boardrooms fretting. 
Not Hata, who is chief operating officer 
of Hitachi’s semiconductor division. 

‘The drop in sales next year will be 
tremendous, but in fact, sales are just 
returning to their normal long-term rate 
of growth. | don’t worry about next 
year, says Hata. | 

That is not to say there are no storm 


clouds on the horizon. The high book-to- 


bill ratio in the U.S. semiconductor 
market at present is a ‘‘very serious 


Situation,’ says Hata, and one that could 


inflame U.S.-Japanese trade relations. 
‘When there is a great gap between 
demand and supply, all the producers 
are busy, and there is little trade 
friction,’’ he says. “But when the gap 
narrows and a large trade imbalance 
develops, things heat up.”’ 

But this problem is not without its 
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these coming in social programs and, a 
little further down the road, perhaps from 
defense programs, too. And the cuts will 
cause problems of their own. ‘‘It would 
be optimistic for us to think that 


Congress will find the way to cut the 


budget in the optimum way, he says. 
Among the negative consequences will 
be displacement of commerical 
activity—‘‘when you move money 
around, you move people around’’—and 
some increase in inflation. 

Poduska also warns that U.S. high- 
technology products can expect even 
more in the way of competition than they 
have faced to this point. ‘There are 
smart people all over the world,’ he 
says. ‘The world is becoming more 
entrepreneurially oriented. ... There are 
people [such as] venture capitalists in 
Germany and Japan now. Ten years 
ago, those words were not understood, 
much less approved of as a 
concept. ... The whole notion of 
entrepreneurial awards and operations 
is Spreading around the world.” 


solution. The semiconductor market in 
the U.S. will stabilize by spring, predicts 
Hata. This, plus added Japanese 
production in the U.S. and recent 
bilateral agreements to do away with all 
semiconductor tariffs, will help ease the 
tension. 

The Koreans also will prove to be 
increasingly tough competitors in the 
semiconductor industry in the next few 
years, says Hata. But because they 
began production in a major way only 
last year and Japan still has a lead of at 
least several years, claims Hata, the 
Koreans will not be a major threat for 
some time. 

Jokingly referring to the relationship 
between U.S. President Reagan and 
Japanese Prime Minister Yasuhiro 
Nakasone as the ‘“Yasu-Ron friendship’ 
(first names are seldom used in Japan), 
Hata is encouraged by the recent re- 
election of both leaders. The two are 
pro-business and will encourage strong 
bilateral ties, which can only have a 
positive effect on high-tech trade 
between the U.S. and Japan, he says. 

“We very much welcome good 
relations between the United States and 
Japan—with America playing the role of 
older brother and Japan as the younger 
brother,’ says Hata. 
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COPYRIGHT LAW 


HOW COPYRIGHT 
ACT PROTECTS 
IC MASKS 





New act extends copyright-law protection to integrated-circuit 





masks and the products made from them 3 (J by Philip VM. Shaw dr. 


emiconductor manufacturers are losing more than 

$100 million a year to pirates stealing computer-chip 
designs, according to Tim Richards, an economist at the 
Semiconductor Industry Association. Further, U.S. chip 
makers have been reluctant to invest heavily in risky chip 
designs, knowing that there is no legal recourse against a 
competitor that reverse-engineers the design and profit- 
ably markets the chip. 

But the Semiconductor Protection Act of 1984, unani- 
mously passed by Congress and awaiting the President’s 
signature, will change the situation 
drastically. Under the act, any firm 
caught copying IC masks and selling 
products stemming from such masks 
will face statutory damages. A\I- 
though legal action cannot be taken 
against foreign thieves, products of 
pirated chip designs can be stopped 
from being marketed in the U.S. 

The act defines a semiconductor 
chip product as a final or intermedi- 
ate form of any product that has 
“two or more layers of metallic, insu- 
lating, or semiconductor material, 
deposited or otherwise placed on, or 
etched away, or otherwise removed 
from, a piece of semiconductor mate- 
rial in accordance with a predeter- 
mined pattern” and that is “intended 
to perform electronic circuitry func- 
tions.” Thus, virtually all ICs fall 
within the definition. 

The act also defines a mask work 
as a “series of related images, howev- 
er fixed or encoded” that has or rep- 


Bigger is better. Semiconductor chip manu- 
facturers, such as Honeywell Inc. at its new 
Colorado Springs fabrication plant, are mov- 
ing from 4-in. to 6-in. wafers to produce their 
high-performance, high-density, very large- 
scale-integration products. 
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resents the predetermined, three-dimensional pattern of 
metallic, insulating, or semiconductor material, present 
or removed from the layers of the semiconductor chip 
product. Therefore, a mask can be a photographic nega- 
tive or a programmed computer tape that carries equiva- 
lent information. It is also required that each image in 
the series hold the pattern of the surface of one form of 
the semiconductor chip product. A mask work is deemed 
fixed in the semiconductor chip product when it is such 
a permanent part of the chip and can be perceived or 








reproduced from the chip over a period of more than 
transitory duration. 

As with a standard copyright, the owner of a mask 
work is the person who created it or the party to whom 
all the rights have been assigned. Furthermore, a work 
that is created as part of a person’s job belongs to the 
employer, and the employer owns the right to register it. 
For works created by independent contractors, a written 
assignment will be required to transfer ownership from 
the contractor to the manufacturer. 


Eligibility for protection 


After a mask work has been fixed in a chip product, it 
is eligible for protection under the act if, on the date on 
which it is registered or first distributed to the public for 
commercial purposes anywhere in the world, whichever 
comes first, its owner is either a national or a resident of 
the U.S. or the mask work is first commercially available 
in the U.S., regardless of who owns it. There are certain 
other bases on which the mask work can be registered, 
such as if the owner is someone who has no citizenship 
anywhere or is a national or a resident of a sovereign 
nation that extends similar rights by treaty. 

Although there is no contemplated novelty examina- 
tion to be made at the time of registration, it is clear in 
the act that protection does not extend to works that are 
not original or that consist of staple, commonplace, or 
familiar designs, or variations of such designs. Such a 
defense of invalidity would be made to the court at the 
time of an infringement action. 

It is clear from the act’s legislative history that a court 
would have to consider whether the mask work as a 
whole is merely a collection of staple elements—that is, 
an insubstantial variation of prior work in the field. The 
test for validity will be a preponderance-of-the-evidence 
standard, as opposed to the clear-and-convincing-evi- 
dence standard used in patent cases. The reason for this 
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Mask making. Semiconductor 
manufacturers invest heavily in 
designing intricate masks for 
their complex computer chips, 
only to lose $100 million per 
year to pirates who steal or re- 
verse-engineer the designs 
and then market them. 


is that there is no novelty 
examination at the time 
of registration of a mask 
work, and thus the pre- 
sumption of validity is 
not as strong as in the 
case of a patent. 

The act also makes 
clear that it does not ex- 
tend protection to any 
idea, procedure, process, 
system, method of opera- 
tion, concept, principle, 
or’ discovery, regardless 
of the form in which it is 
described, explained, il- 
lustrated, or embodied in 
the mask work. Thus, like a copyright, protection will 
not extend to the underlying idea embodied in the mask 
work but only to the actual design. 

Ownership of a mask work can be transferred only in 
writing by the owner or an authorized agent. The assign- 
ment or other valid transfer apparently does not need to 
be notarized but must be filed with the Copyright Office 
immediately in order to protect the new owner from 
subsequent transfers by the previous owner. In the case 
of conflicting transfers, the first transfer will be deemed 
void if it was not, registered with the Copyright Office 
and the subsequent transfer .was made to an innocent 
purchaser who paid valuable consideration. The first 
transfer will prevail, however, if it was recorded at least 
one day before any subsequent transfer and no later than 
three months after it was executed, the period within 
which all transfers must be filed. 

Protection extends for 10 years from the date on 
which the mask work is first commercially exploited 
anywhere in the world or the date on which registration 
is applied for, whichever occurs first; the period of pro- 
tection ends on the last calendar day of that year. The 
owner of a mask work has the exclusive right to do any 
of the following: 
m= To reproduce the mask work by optical, electronic or 
any other means. 
= To import or distribute a semiconductor chip product 
in which the mask work is embodied. 
= To license another person to undertake either of 
above actions. 

The exemption of reverse-engineering from infringe- 
ment liability is likely to cause the greatest amount of 
litigation. Section 906 of the act defines what is a fair 
use of the mask work—that is, what can be done with- 
out liability for a claim of infringement. It allows repro- 
duction of a mask work solely for the purpose of teach- 
ing, analyzing, or evaluating the concepts or techniques 
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Expensive equipment. Costs are high for chip makers who require sophisticated equipment such as Censor/Perkin-Elmer Corp.’s SRA-100 


step-and-repeat system (foreground) and its Micralign 500 mask-alignment system (background). 


embodied in the mask work or its circuitry, logic flow, 
or organization of components. Thus, reverse-engineer- 
ing is not actionable under the law. 

The act goes on to state that a person who has 
successfully reverse-engineered a mask work is then free 
to incorporate the results of the reverse-engineering in 
an original mask made for commercial distribution. 
Thus it is possible to reverse-engineer a mask work, 
determine how it is designed, and then redesign it with- 
out fear of liability. Only if the mask work is actually 
copied will there be trouble. 

Thus, the test for the court will be whether the alleg- 
edly infringing work is a substantial copy or whether it 
is a new and original work, even if it incorporates the 
basic innovations of another work. 


Protection for the innocent purchaser 


The act also contains a defense for innocent purchas- 
ers. An innocent purchaser is not liable should he un- 
knowingly import or distribute an infringing semiconduc- 
tor chip product. Even after he receives notice that the 
work is protected, he is liable only for paying a reason- 
able royalty on the units he purchased before notice and 
distributed after notice. This defense extends to his cus- 
tomers as well. There is no defense, however, if the 
purchaser buys the products after notice that they in- 
fringe on someone else’s copyright. 

To secure protection of a mask work, the owner 
should put a notice on the mask and on the semiconduc- 
tor chip products embodying it. The notice should be 
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either the words Mask Work, or *M*, or the letter M in 
a circle, followed by the name of its owner or owners or 
a recognizable abbreviation. Thereafter, within two years 
of the date on which the mask work is first commercially 
exploited anywhere in the world, the owner should apply 
for registration of the mask work with the Registrar of 
Copyrights. 

The Registrar of Copyrights will set up regulations for 
filing such applications. One source of concern among 
the semiconductor industry is what sort of specimens of 
the mask work will be required to be filed with the 
Copyright Office. It is possible that the same controversy 
that involved computer software will again be a problem: 
a manufacturer will be reluctant to submit a semiconduc- 
tor chip mask to the Copyright Office for fear that it 
might be copied or stolen by a potential infringer. 

On the other hand, it is absolutely necessary that some 
portion of the work be recorded in order to identify what 
mask work was actually registered. Ideally, the Registrar 
of Copyrights will allow the submission of some identify- 
ing portion of the mask work but not require the entire 
mask work to be recorded. Any existing mask works that 
were first commercially exploited on or after July 1, 
1983, can be registered if protection is claimed not later 
than July 1, 1985. 

The enforcement provisions of the act are quite similar 
to those provided for any copyright. An owner cannot 
bring an action for infringement until he has either ob- 
tained a certificate of registration or has been refused a 
registration by the Copyright Office. Registration will be 
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deemed to have been refused if it 1s not granted within 
four months of filing of the application for registration. 
For example, even without a novelty examination, it may 
be obvious that the mask design is not original. In some 
emergency situations, the owner can request the court to 
reduce this waiting period to some lesser term. Should 
the Copyright Office refuse to register the mask work, 
the owner can still file for infringement and give simulta- 
neous notice to the Copyright Office. 


Burden is on defendant 


A registered work is presumed valid and the burden of 
proving its invalidity is placed on the defendant. Courts 
are empowered to grant temporary restraining orders, 
preliminary injunctions, and permanent injunctions at 
their discretion and can also order the impounding and 
destruction of infringing works. 

The mask owner is entitled to collect actual damages 
suffered as a result of the infringement, as well as an 
award of the infringer’s profits. The owner is required 
only to prove the infringer’s gross revenue; it is up to the 
infringer to prove his deductible expenses, along with 
what portion of his profits did not come from the mask 
work. Alternatively, the owner of the mask work can 
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Talking chip. Manufacturers of clever chip 
designs, such as this Texas Instruments Inc. 
speech chip, are frustrated by thieves who 
steal mask designs and then offer the market 
similar products at lower cost. 


decide to settle for statutory damages 
as set by the court. These can be as 
much as $250,000 for any one mask 
work. The court can award full 
costs, including reasonable attorneys’ 
fees, to the prevailing party. The 
statute of limitations for bringing an 
infringement action is three years af- 
ter the claim accrues. 

The other federal laws regarding 
venue and jurisdiction in the federal 
courts are also amended to treat a 
registered mask work just like a reg- 
istered copyright. Any state laws 
providing for equivalent rights are 
preempted as of Jan. 1, 1986. None- 
theless, it is clear in the act’s legisla- 
tive history that before the mask 
work’s first commercial availability 
Or registration, trade-secret law ap- 
plies. What is interesting, however, is 
that, apparently, after the semicon- 
ductor chip product is first sold com- 
mercially, trade-secret law arguably 
no longer applies to the masks that 
had been used to make that product, 
since the state trade-secret law may 
be preempted. 

This will raise an interesting prob- 
lem for the courts. Take, for exam- 
ple, the situation where a manufac- 
turer’s employee makes a copy of his 
employer’s IC masks and then quits 
to form a startup company that will use those copies to 
make identical products. If the original employer did not 
register the mask works after the semiconductor chip 
products made from those masks have been sold for over 
two years, it could be argued that they are thereby 
placed in the public domain, free to be used by anyone. 
The employee could argue that any contractual provi- 
sions or state trade-secret laws could not be used to 
prevent him from making copies of the mask work be- 
cause the new act may preempt any state contract or 
trade-secret provisions that prohibit copying the mask. 

Foreign manufacturers of semiconductor chip products 
might find it in their favor to have the first commercial 
use of their semiconductor chip products take place in 
the U.S. to make them eligible for registration under 17 
U.S.C. Section 902(a)(1)(B) of the new act. This will 
become unnecessary if their countries adopt similar laws 
offering the same sort of protection to U.S. companies or 
if the U.S. Secretary of Commerce extends protection to 
their countries in the interim (see 17 U.S.C. Section 
902(a)(1)(A)(ii) and 17 U.S.C. Section 914). LJ 
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Philip M. Shaw Jr. is a partner in the San Francisco law 
firm of Limbach, Limbach and Sutton. 


ElectronicsWeek/ December 17, 1984 


Rogers new MICRO/Q”™ capacitors 
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save valuable real estate. And let you 
increase IC density. 

The first flat capacitor with the 
rectangular dimensions of standard 
DIP packages, MICRO/Q fits directly 
under ICs or sockets. Because it shares 


the same power and ground holes, 
there's no need to modify regular two- 


sided or multilayer boards. Use of out- 
board mounting holes is optional. | 
specifically designed to optimize 
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he performance of today’s fast-rise 

Cs by minimizing noise, the MICRO/Q 
capacitor’s low-inductance design and 
high-frequency performance can reduce 
voltage and ground spikes up to 90%. 

Available in all standard sizes or 

custom configurations, its low impe- 
dance and overall superior electrical 
performance will enhance the operation 
and reliability of virtually any board 
design. For all the facts, contact a 
Rogers MICRO/Q Product Specialist 
today at (602) 967-0624. 


Rogers Corporation 

Q/PAC Division 

2400 South Roosevelt, Tempe, AZ 85282 
602 967-0624 
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Near-Perfect PowerFET. 


TMOS III "fulfills the promise. Optimization at last. 


TMOS III™ offers you the flat-out per- 
formance and lean and mean pricing 
powerFETs were meant to have from the 
beginning. 

Performance so advanced it takes just 
17 nC to gate one on. 

Pricing so close to bipolar it’s almost not 
worth the trouble to compare. 

Efficiency so high, on-resistance is 
virtually non-resistance. 

For the first time, you have the ideal 
alternative to bipolar power in a monolithic 
structure that optimizes all aspects of 
vertical-current technology and makes the 
others mournfully deficient. 

For the first time, you have a true break- 
through in silicon utilization that’s trans- 
lated into available product from a respected 
- source. 


For the first time, you have TMOS III. 


One million cells. 
80 milliohms resistance. 


Cell shape’s insignificant. What counts 
is packing density to minimize chip cost and 
on-resistance to maximize chip performance. 


EVERYONE’S BEST 
POWER MOSFET MAX 'psion) VS. CHIP AREA 


MAX rpsion), ON-RESISTANCE (MILLIOHMS) 


0 10 15 20 25 30 35 40 
CHIP AREA (KMIL2) 


In the span of just a few months, 
Motorola powerFET performance standards 
have been enhanced to the point where 
they represent a vital key to keeping your 
customer's equipment competitive. 

TMOS III has reached the level of pack- 
ing more than one million cells into one 
square inch of silicon—an awesome figure 
of merit leading the industry. 

What's more, we've done it without 
sacrificing on-resistance —Ipsjon) — that cru- 





Geneva, Switzerland \ 
Sales Offices: 


cial parameter that can make or break 
design efficiency. 

In fact, TMOS II] rpsion) for the new 
MTP16N05A is an incredibly insignificant 
0.08 ohms maximum, a 30% enhance- 
ment over TMOS II™ and far superior to 
any other industry offering. _ 

This leading-edge, 50 V device handles 
16 A drain current through a chip less 
than 100 mils square in the popular TO-220 
package without sacrificing performance 
or reliability. 

Its companion MTP14N05A is a 100 
milliohm device with 14 A capability. 


50¢. The price that can be done. 
They said it couldn't. 

But the TMOS III MTP3055A is priced 
where powerFETs must be priced. At an 
affordable, reasonable level that sweeps 
away the last barrier to parity with bipolar 
and opens up popular, mass-usage opportu- 
nities in an expanding range of applications. 

You get more economy in your power 
designs because we get more out of silicon. 
Device for device, spec for spec, package 
for package. The savings are passed on to 
you throughout our entire TMOS lineup... 
designed for an overwhelmingly efficient 
cost advantage. Yours. 

And as chip size and cost have con- 
tinued to shrink dramatically, TMOS 
performance has doubled and redoubled. 

Giving you efficiency in perfect 
proportion. 


High-speed switching bonus. 
Greater conductivity per unit isn’t the 
only TMOS III advantage. Switching speed, 
gate charge and input capacitance param- 
eters, all intimately related, are enhanced 
too. 

Switching speed of the MTP16NO05A 
is 35% faster than TMOS I™ and all it takes 
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at the gate to get it going is an infinitesimal 
17 nanocoulombs. 

100 ppm from perfection. 

Our goal is 50 ppm and we're working 
hard to get there. Right now, our AOQ 
levels measure out at less than 100 ppm 


TMOS PRICE VS. TIME 
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and going down. Our audit programs, 


redundant tests and a do-it-right-the-first- 


time attitude really work. We guaran- 
tee it. 

We've prepared a special package of 
TMOS III data sheets, technical article and 
Reliability Report. Contact Motorola 
Semiconductor Products, Inc., RO. Box 
20912,, Phoenix, 

AZ 85036 for com- Ve 

plete information Te 

on a truly state- r 
of-the-art introduc- ° 
tion to this imper- mn. 
fect world. 
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~ You would be hard pushed 
to find manual controls that 
are better looking than those 
in the Honeywell MICRO 
SWITCH range. But their 
beauty is more than _ skin- 
deep. Each product offers 
peak performance through a 


combination of 20 years’ orig- 
inal human factors research 
and our unrivalled experience 


in sensing technology. : 
- Our extensive range of 
manual controls enables you 
to put your finger on the 
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perfect man/machine_inter- 
face for any application. Spill- 
resistant, ultra-thin custom- 
designed touch panels open 
up endless possibilities for 
graphic design. Hall effect, 
capacitive and contact- 
operated keyboards for data 
handling operations. Indivi- 
dual panel components that 
form part of miniature and full 
size switching systems. And 
our revolutionary PD series 
programmable display push- 
buttons which condense the 











panel onto one pushbutton. 


When you're pushed to im- 


prove man/machine interfac- 
ing, contact Honeywell. 





Honeywell Europe S.A. 
Components Group : 
Avenue Henri Matisse 14 
1140 Brussels 

Belgium 


Together, we can find the answers. 
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LOCAL-AREA NETWORKS 
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TWO LOW-SPEED 
NETS RACE TO 
LINK COMPUTERS 








AT&T’s 1-Mb/s and IBM’s 2-Mb/s local-area networks are vying for selection 


by the IEEE as standard for personal computers (1 by Aobert A. Sehr 





hile the love affair between business and the per- 
sonal computer shows no signs of cooling, users 
have complained for a long time about the lack of a way 
to share information. The decline in fortunes of the cor- 
porate information center, starting in the early 1970s, 
coincided with the rise of the personal computer and 
soon led to the proliferation of data outside a centrally 
controlled environment. 

But there is new hope that what management has torn 
asunder, technology will reunite. Networking schemes 
that were too expensive for all but the largest corpora- 
tions are dropping in price and are thus becoming attrac- 
tive to the small and medium-size company. As a result, 
the race is on to promote a new standard for a network 
that transmits at rates under 10 Mb/s and inexpensively 
links personal computers while offering the functionality 
found in such big-ticket networks as Ethernet. This is the 
goal behind two sharply contrasting proposals for a 
small-office network standard being pushed by AT&T 
Information Systems, Morristown, N.J., and IBM Corp., 
Armonk, N.Y.—both until now sleeping giants in the 
business of low-cost local networks. 

The major difference between an Ethernet-type net- 
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work and the new generation of low-cost networks is the 
rate at which data is transmitted. The proposal from the 
Institute of Electrical and Electronic Engineers’ 802.3 
committee—which issued its standard for carrier-sensing- 
multiple-access-with-collision-detection, or Ethernet-like, 
networks in November—specified a 10-Mb/s transmis- 
sion rate. PC Net, the network protocol that IBM recent- 
ly licensed from Sytek Inc., Mountain View, Calif., car- 
ries data at a relatively slow 2 Mb/s; AT&T Co.’s 
proposed StarLan network—which the company admits 
is not yet a committed product—carries data at only half 
that speed. 

Though such slow speeds would be unacceptable for 
host-to-host communication, “there is no need for per- 
sonal computers to communicate at 10 Mb/s,” notes 
Gregory Ennis, director of systems engineering at Sytek. 
But even though both StarLan and PC Net operate at 
relatively slow speeds, they are designed and built so 
they can be bridged to larger networks. These include 
networks such as Ethernet in the case of baseband Star- 
Lan, and IBM’s forthcoming token-ring network in the 
case of PC Net. 

The broadband PC Net, which began life as Sytek’s 
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1. Broadband PC Network. A standard 75-2 coaxial cable forms the data highway for clusters of up to 1,000 IBM Corp. Personal Computers 
and 3270 PCs. It will also handle voice and video when the backbone token ring becomes available. 
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Local Net/PC, uses a standard 75-Q coaxial cable—the 
same as is used for cable television—so it can transmit 
not only data, but voice and video signals as well. It 
supports up to 72 IBM Personal Computers, PCXTs, or 
PC ATs within a radius of 1,000 ft. of a node. Using a 
custom-installed broadband network and a $695 PC Net 


adapter card, up to 1,000 personal computers can be > 


connected within a 3-mile area (Fig. 1). 
Seven-layer tree 


PC Net is organized into a hierarchical seven-layer 
‘tree structure following the plan set out in the Interna- 
tional Organization for Standardization’s reference model 
for local-area networks. There is the physical layer, 
which contains the electronic and mechanical contents of 
the transmission medium; the link layer, which contains 
protocol mechanisms; the network layer, which routes 
packets between LAN channels or installations; the 
transport layer, which is responsible for end-to-end data 
transfers; the session layers, which contain user shells; 
the presentation layer, which manipulates data into pre- 
sentation form between points in the network; and the 
applications layer (Fig. 2). 

The net services all but the applications layer, which is 
left to the vendor of the host terminal or IBM PC to 
customize to a particular application. “The beauty of it is 
that it allows for an open concept for applications soft- 
ware,” Ennis says. “This is the same philosophy that 
allowed the IBM PC to proliferate as much as it did.” 

With IBM’s strong marketing force behind PC Net, 
Ennis expects that third-party software writers will rush 
to create additional multiuser, multitasking applications, 
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ensuring its widespread acceptance. “Up until now, writ- 
ing a network application program has been kind of 
risky,” says Leo Nikora, a product marketing manager at 
Microsoft Corp., Bellevue, Wash. “There was no single 
network standard and no single resource-sharing stan- 
dard. More important, IBM has indicated that PC Net 
will be software compatible with its token-ring network, 
which will further increase the market for application 
programs, Nikora says. 

Though some designers question whether Microsoft’s 
MS-DOS and Xenix operating systems can operate at 2 
Mb/s, Nikora is sure that PC Net will be able to handle 
all the traffic that users can throw at it. The reason for 
this is that actual throughput decreases the further you 
get from the physical or hardware level: when through- 
put proves too much for the operating system to handle, 
it can be buffered outside the operating system under 
user control. 

Below the applications layer~are layers of hardware 
and software welded together to define PC Net’s perfor- 
mance. At the network’s hub is the PC Net translator, 
which provides single-channel frequency translation for 
the network. Up to eight IBM PCs can attach directly to 
the translator; by using the base expander, a total of 72 
IBM PCs can be hung from a single node. 

The translator is linked to the IBM PC by up to 200 ft 
of cable, together with an adapter card that slips into a 
card slot in the personal computer. At the adapter card’s 
heart is an Intel 82586 controller chip, an 80188 proces- 
sor, a fixed-frequency modem (which operates at 50.75 
MHz for transmission and 219 MHz for receiving), and a 
Sytek custom chip that complements the 82586 to pro- 
vide CSMA/CD and modified nonre- 

turn-to-zero (NRZIJ) data coding. 
At the link layer, the link-access 
protocol provides the CSMA/CD 
functions that keep users who are 
seeking the same data on a network 
from colliding with each other and 
takes care of error detection. The 
network level consists of one proto- 
col that is used for packet transfer, 


APPLICATIONS ; | 
which routes packets between sepa- 
rate link-layer channels. Transport- 
Mane ON: NAME- USER: DIAGNOSTIC- layer protocols follow the ISO Class 
NAGEMENT MANAGEMENT DATAGRAM MONITORIN iable- 
PROTOCOL PROTOCOL PROTOCOL PROTOCOL 4 transport scheme, with the reliable 
stream protocol providing a virtual- 
SESSION | . : 
connection service and the user-data- 
NZ gram protocol providing end-to-end 
RELIABLE- DATAGRAM- exchanges of packets with a simple 
TREAM TRANSPORT 

PROTOCOL PROTOCOL best effort. 
TRANSPORT The session-management  proto- 
col—which resides in_ read-only 
Se memory on the network adapter 
Ble SLs card—builds stream-oriented sessions 
PROTOCOL on top of the reliable-stream proto- 
: 2. Protocol architecture. |BM’s PC Network 
——___—— implements a hierarchical seven-layer tree 
_ diapers architecture providing full network functions 
OTHER LINKS PROTOCOL up to the applications layer. It is up to the 
LINK systems integrator to design the applica- 
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col’s virtual connections, allowing session participants to 
be identified by symbolic names. Users can register these 
symbolic names by means of the name-management pro- 
tocol in the same layer. Also located in the session layer 
are the user datagram protocols, which allow users to 
send datagrams with symbolic names rather than with 
network addresses, together with the diagnostic and mon- 
itoring protocol, which gives the network’s statistics and 
Status. - 

In contrast to the complex structure of PC Net, Star- 
Lan’s heart is a simple 1-m bus that connects to each 
personal computer by means_ of twisted-pair wiring 
dropped from a building’s standard telephone-wiring 
closet, where the bus is centered (Fig. 3). The twisted 
pairs terminate in RS-422 line drivers and receivers in 
the closet. Each hub supports up to 50 users connected 
within 600 to 800 ft of the wiring closet. 


Telephone-wire tie-in 


In pushing the StarLan proposal before the IEEE 
802.3 committee, AT&T noted that most office buildings 
have a standard telephone connection with 25 twisted 
pairs, of which only a few are used. As a result, it won’t 
be necessary to rewire existing buildings—or prewire new 
ones—as is required for Ethernet, its RG-58A/U variant 
(dubbed Cheapernet), and token-ring networks. 

This feature is a major selling point for StarLan. Be- 
cause it uses commonly available phone wire, which is 
present in every office building, facilities already exist to 
tie several hubs together (Fig. 4). Thus, StarLan can be 
bridged to faster transmission backbone networks, such 
as Ethernet or Cheapernet. 

The worst-case estimate, according to one of the task 
forces chartered by the IEEE 802.3 committee, puts Star- 
Lan’s cost at about $200 per connection, including the 
network processor, wiring, installation, and repeaters or 
hubs. Some estimates put the cost as low as $50 per 
connection, plus installation. In addition, “moving a 
computer in the network will be as easy as moving a 
telephone,” says Timothy A. Rock, a member of the 
technical staff at AT&T Information Systems Laborato- 
ries, Holmdel, N.J. “It will actually be easier, since lines 
in the StarLan network are individually unique.” 

Regardless of AT&T’s claims for Star- 
Lan, so many doubts surfaced over the 
capability of twisted pairs that the IEEE 
802.3 committee, meeting in Vancouver, 
B.C., Canada, in July, formed a task force 
to study the matter further, and it reported 
back at the October meeting in San Diego. 
Among the subjects studied were the ef-— 
fects of distance from the wiring closet and 
the reliability of old wiring in existing 
buildings compared with new twisted-pair 
wiring. Committee chairman Donald 
Loughry, of Hewlett-Packard Co., Cuperti- 








3. Closeted bus. A 1-m bus in a building’s tele- 
phone-wire closet forms the heart of AT&T Informa- 
tion Systems’ StarLan. The system uses twisted- 
wire pairs that hang off the bus to make the attach- 
ment to personal computers and link them in the 
network. 
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‘no, Calif., says that twisted pairs can accept transmis- 
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sions at the 1-Mb/s transmission rate. He adds, however, 
that it is “something that merits further testing by an 
independent agency.” 

In addition, others have raised questions about the 
advisability of running 1-Mb/s transmissions through 
twisted pairs. Sytek’s Ennis, for one, is skeptical. “I 
wonder if running that kind of transmission through 
unshielded twisted pairs meets the Federal Communica- 
tions Commission’s noise requirements,” he says. T. A. 
Rock, however, says almost every test AT&T has run on 
StarLan demonstrates that it can run safely at 1 Mb/s in 
existing wiring in most office buildings. (Ironically, one 
of the few buildings that was unable to pass the test was 
AT&T’s own headquarters.) 

The cost of wiring buildings is a significant factor in 
the acceptance of LANs, and most observers agree that 
the high cost of the heavy-duty yellow Ethernet cable— 
as high as $4 per ft—has prevented Ethernet from be- 
coming popular in small and medium-size offices. As a 
result, alternative networking schemes using twisted pairs 
have been developed—for example, Omninet, spawned ‘by. 
Corvus Systems Inc., San Jose, Calif. Omninet, however, 
does not use collision detection to determine which sta- 
tion gains access to the network. StarLan can detect a 
collision on the bus; since the bus in the wiring closet is 
so short that it does not allow the signal to weaken, it 
enables collision detection to be achieved through logic 
rather than through the Ethernet-type transceivers that 
look for voltage shifts. 


New logic 


Further interest in StarLan focuses on the new genera- 
tion of logic being evaluated for use in the network. The 
controller will be the successor to Intel Corp.’s 82586, 
the chip that has been the center of most networking 
schemes. Designed for networks with data rates under 2 
Mb/s, the new chip will be released in the fourth quar- 
ter, although the company has already sent samples to 
what it calls “users with systems savvy.” Intel, however, 
has provided only sketchy details about the new chip— 
other than to say it will combine the functions that now 
require two separate chips, as well as add functions that 
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4. Cheap wiring. Proponents of StarLan claim that its use of the ubiquitous four-wire twisted pairs—as found in standard telephone wiring—will 
contribute dramatically to the drop in wiring prices of local-area networks. 


have never before been present. ““We’ve provided 90% of 
StarLan on our new chip,” says Robert Galin, Intel’s 
director of strategic planning. 

The new Intel chip at the center of StarLan provides 

collision detection at the chip level, using an exponential 
algorithm to reset transmission time after each detection 
of a collision. In other words, when two users attempt to 
access the same data simultaneously, the user who is 
detected first is allowed to proceed; a busy signal is sent 
back to the other user or users while the system automat- 
ically tries again after a measured period of time that 
increases after each attempt (Fig. 5). 

The Intel chip looks for a phase shift in the Manches- 
ter coding, through which baseband networks such as 
Ethernet recognize signals. Manchester coding splits each 
bit into a signal and its complement, so that there is 
always a zero crossing at the middle of the time slot—or 
each bit sent. A collision will cause this crossing point to 


StarLan 


TRANSCEIVER 
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5. New controller. AT&T Information Systems’ StarLan is being 
evaluated with a new-generation controller that detects collisions and 
performs retries using internal logic. Bus length in the wire closet is 
kept short, enabling the logic to sense a collision. 
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‘move outside its time window. The limitation on such a 


system is jitter in the signal. According to AT&T, Star- 
Lan can tolerate 50 ns of timing jitter. 

Intel’s chip also will provide data coding in the nar- 
rower NRZI coding scheme used by broadband net- 
works, which must be more cautious of bandwidth. As a 
result, the new chip will not only benefit StarLan but 
could also be used in IBM’s PC Net. “We have tried to 
make the chip as versatile as possible. While our compet- 
itors were trying to decide between broadband and base- 
band, we wanted something that would optimize the 
environment,” says Galin. 

The new chip reduces cost not only through its re- 
duced size—which means it needs less silicon—but also 
by taking out such devices as the direct-memory-access 
controller. The DMA controller restricts the kind of 
applications that the chip can run, Galin says. Instead, 
the new chip will depend on systems integrators in order 
to perform DMA functions. 

Sytek’s Ennis says the new chip will be a part of PC 
Net as soon as it becomes available. He applauds Intel’s 
flexibility, believing it showed more foresight than the 
firm’s competitors, which are making more restrictive 
networking chips primarily for Ethernet and Cheapernet. 

Galin says Intel saw a need for a network that could 
transmit at under 2 Mb/s without being bogged down in 
specifics. THe firm hedged its bets on various proposals 
for low-cost networks by contributing to all of them. 
Intel worked with Sytek before the IEEE 802.3 commit- 
tee and also initiated the task force that began work on 
another 1-Mb/s LAN based on coaxial cable—the mid- 
range LAN, proposed by NCR Corp., San Diego. That 
task force decided that it should concentrate on a single 
standard proposal and picked StarLan. 

“There really should be more than one,” Galin says. 
“There are some users who will need the voice, video, 
and data transmissions found in PC Net and will be 
willing to pay the higher cost. Others won’t need it and 
will settle on StarLan.” LJ 


Robert A. Sehr is a consultant and writer on network 
transmission systems. 
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14415 N. Scottsdale Road, Suite 600, Scottsdale, AZ 85260 (602) 
991-0942. TWX 91 0-950-1167. 
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How do you choose a product? Never blindly. average 65,000 pages between failures. You'll find 
Always after poking it, prying it, evaluating its a wedge hammer that insures a lifetime of letter 
every feature and performance claim. perfect print 
Introducing the TeleVideo* 50 CPS daisywhee 
printer. Our price to performance ratio exceeds any- 
_ thing on the market. Naturally, we consider the 
TeleVideo 750 Printer the most advanced letter 
quality machine around. 
But OEMs seldom take a manufacturer's wor 
_ for it. So we're inviting you to take a TeleVideo 
Printer and tear it apart. 
Tear into 40% fewer parts. Forty percent fewer 
arts for about 40% greater reliability. With an — 





Our cast aluminum base acts as a rigid frame 
and heat sink, eliminating the need for a noisy 
a Sa So TeleVideo runs silently between 


jobs. The aluminum base also shields our cables 
from static discharge and EMI radiation. And 
all the works are in a drawer for eas 
maintenance. 

The TeleVideo 750 plugs into literally any 
computer system including PCs, minis and word 
processors. Our standard interface is parallel, 
and we offer an optional serial interface. In addi- 


tion, there’s an OEM board slot available for 


custom interfaces. 


We also offer sheet feeders and tractors and 
only 33 pounds, TeleVideo Printers may be 
shipped by UPS. 

Call toll free, 800-821-5992. In California, 
408-745-7760. 

The TeleVideo 750 is nothing short of revo- 
lutionary. In design. And in price. It could mal 
our company your new printer company in © 
no time. — 


Circle 113 on ree der se 





We've made a good thing better. 

Our 645V SerenDIP now complies 
with VDE and IEC standards. Added 
to previous FCC compliance, UL rec- 
ognition, and CSA approval, that 
opens a whole new world to the 645V 
SerenDIP. And that can mean the 
solution to a world of problems. It 
meets VDE and IEC isolation, creep- 
age and clearance spacing require- 
ments. Combined with our special 
photo-coupling technique it reduces 
EMI well below the new FCC radi- 


ated emission specifications* and its 


*Send for your free copy of the independent test report. 


Patent #4,339,670 
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VDE and IEC equivalents. 
Engineered by Teledyne, the 645V 
SerenDIP utilizes a patented zero- 
switch circuitry which practically elim- 
inates switching transients with an 


advanced custom front-end IC design. 


This newest addition to our solid 
state SerenDIP line is rated to switch 
up to l amp, without heat sink, at 
250VRMS — with peak transient rat- 
ings up to 600 volts. It also features 
3750VRMS input/output isolation. 

Teledyne has been an industry 
leader for twenty years. We use our 


technical expertise and manufactur- 
ing know-how to create the world’s 
best solid state relays. 

If you need applications assistance 
or would like technical information 
about our SerenDIP relays please call 
or write. 

We're here to meet your standards. 


“© TELEDYNE 


SOLID STATE PRODUCTS 


Innovations In Solid State Switching 


12525 Daphne Ave., Hawthorne, California 90250 @ (213) 777-0077 


U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, England TW5 9QQ ¢ 01-897-2501 


European Hatrs.: Abraham Lincoln Strasse, 38-42 # 6200 Wiesbaden, W. Germany 06121-7680 
Japan Sales Office: Nihon, Seimei Akasaka Building @ 8-1-19 Akasaka, Minato-Ku, Tokyo, 107 Japan (03) 403-8140 
France Sales Office: 85-87 Rue Anatole-France,® 92300 Levallois-Perret, France # 758-71-60 
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Network’s distributed-file-server concept offers direct file communications 


among similar machines and operating systems 


yey at last is an apt way of describing the Tran- 
scendental Networking System, which can link com- 
puters of different makes and operating systems, such as 
IBM Corp.’s Personal Computer with Appie Inc.’s Mac- 
intosh, as well as Unix- and CP/M-based microcomput- 
ers. The networking system, known as Tops, will let 
users buy computers to take advantage of their unique 
characteristics without having to worry if the machines 
will fit in with their other equipment. 

According to Michael Pflaumer, vice president of Cen- 
tram Systems West Inc., each machine on the network 
can be accessed at any time. A Tops user may treat a 
remote file—created under any operating system—exact- 
ly as if it were resident on his or her own external disk 
drive. Application programs are simply unaware of 
where the file comes from or in what format it was 
originally created. Remote directories appear as if they 
were local, with no noticeable loss of performance. All 
network functions take place in the background, without 
disrupting other users. 

Tops uses a_ distributed-file-server technique; this 
means that the disk and other peripheral resources of 
each computer on the network may be assigned a net- 
work name. In principle, every disk drive, both hard and 
floppy, may be accessed remotely. 
However, full security is provided to 
protect against unauthorized access. 

Many other networks use a central 
disk-server technique, in which each 
station relies upon a single piece of 
fallible equipment for network func- 
tions. When there is a failure in that 
piece of equipment, all network ac- 
tivity ceases. With Tops, a failure in 
one machine on the network has no 
effect on the other machines. 

Also, with a central disk server, no 
real-time communication can take 
place between users on the network 
and data-base files cannot be ac- 
cessed by more than one user at a 
time. For users of different operating 
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systems to access a file, they must first run a utility 
program to convert and copy the file to their own operat- 
ing system’s format and server partition. 

Tops is both a hardware and software product. The 
hardware consists of an add-on card for PC-compatible 
computers and other machines with expansion slots. Oth- 
er computers are networked with an external network 
unit. Machines are connected over a low-cost, four-con- 
ductor telephone cable that provides a physical link oper- 
ating at up to 0.8 Mb/s. 

The software provides the standard ISO network lay- 
ers and the Tops interoperating-system translation facili- 
ty. Tops solves the problem of machine compatibility by 
translating the requests of each supported operating sys- 
tem into generic requests recognized by the Tops soft- 
ware on remote target machines. For example, with 
Tops, a user can store files from a Macintosh on the 
hard disk of an IBM PC/XT, use an 8-bit CP/M-based 
computer to access a Word Star file created by and 
stored in a 16-bit MS-DOS computer, or print text using 
a printer attached to a remote Unix-based computer. 

Tops software acts as a standardized environment, sup- 
porting generic operating-system calls. The translation 
software resides logically just above the transport subsys- 
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tem of the network, with operating-system-specific links 
upward to the local machine and standardized downward 
links to the transport subsystem. The Tops protocol al- 
lows up to 254 station addresses per network, and over 
65,000 networks can be linked together. 

The machines initially supported by Tops include the 
IBM PC, including the XT, AT, and IBM compatibles; 
CP/M-based machines from Epson, Morrow, and others; 
Apple’s Macintosh and Lisa; Tandy Corp.’s TRS-4, 12, 
16, 1200, and 2000; 68000-based microcomputers under 
Unix; and minicomputers running Unix. Tops will be 
available for PC-DOS, MS-DOS, and Macintosh DOS by 
March of 1985 and for CP/M, Unix, and other operating 
systems by the summer of next year. Prototypes will be 
available in February. 

Systems integrators using Tops will be able to offer 
their customers networking at about $100 less per con- 
nection than today’s average per-connection costs. 
Centram Systems West Inc., 2372 Ellsworth Ave., Berkeley, Calif. 
94704. Phone (415) 644-8244 [Circle reader service number 338] 


Single-height Eurocard 
holds J-11 CPU 


Built around the 16-bit J-11 central processing unit, the 
GESMPU-11 microcomputer board fits the 100-by-160- 
mm single-height Eurocard and is compatible with the 
standard nonmultiplexed 16-bit G-64 bus. The board has 
a memory-management unit for an extended addressing 
range of up to 512-K bytes, and it also contains a triple 
16-bit timer, a priority-interrupt controller that super- 
vises up to 10 interrupts, and a programmable serial RS- 
232-C interface with programmable baud rate. 

The GESMPU-11 allows owners of a PDP-11 software 
base to keep their investment and to take advantage of 
the Eurocard/DIN 4162 connector form factor, while 
saving on hardware costs. The RSX-11 operating system 
as well as Micropower Pascal will be offered in the first 
quarter of 1985. 

Available now for immediate delivery, the GESMPU- 
11 central processing unit sells for $1,750 each. 

Gespac Inc., 550 E. Grandview St., Mesa, Ariz. 85203. 
Phone (602) 962-5559 [Circle 341] 


32-bit microprocessor 
works on a Multibus board 


Consisting of a microprogrammable central-processor 
chip, an address-translation chip for memory manage- 
ment, and an extended-arithmetic chip to provide float- 
ing-point math capabilities, the NCR/32-796A is a full 
32-bit very large-scale integrated-circuit set. Possible ap- 
plications for the Multibus board include dedicated algo- 
rithmic processing, graphics coprocessing, robotics con- 
trol, high-level-language acceleration, and  virtual- 
machine emulation. 

Features of the board include a 32-bit arithmetic-logic- 
unit bus and a 32-bit processor-memory bus, as well as 
dual-port main-memory access by way of Multibus or 


iLBX. Operating with a 13.3-MHz clock, the board has — 
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instruction and bus access times of 150 ns. The available 
addressing range is 4 gigabytes of virtual memory and 16 
megabytes of real memory. 

Proprietary software on the board provides a debug 
monitor as well as trap-and-interrupt service routines. 
Using the NCR/32-796A in a development system re- 
quires a computer that is compatible with an IBM Corp. 
Personal Computer and a Multibus chassis, adapter kit, 
and memory board. The NCR/32-796A board costs 
$4,995; software, $895. Both are available now. 

NCR Microelectronics Division, VLSI Product Marketing, 1635 Aer- 
oplaza Dr., Colorado Springs, Colo. 80916. 


Phone (800) 525-2252 (in Colorado, [303] 596-5612) [Circle 340] 


Multibus board supports 
Unix, other systems 


Running at 8 or 10 MHz, with drivers for Ethernet, 
Synchronous and Higher Data Link Control protocols, 
and floating-point processors, the HK68 supports Unix 
systems III and V, as well as CP/M-68K, Polyforth, 
Regulas, and VRTX operating systems. 

Both the 10-MHz and the 8-MHz boards feature a 
68000-68010 central processing unit, up to 1 megabyte of 
dual-access random-access memory with parity, and up 
to 64-K bytes of erasable programmable read-only mem- 
ory. Four RS-232-C ports are available, with RS-422 
optional on one port, and two iSBX connectors offer the 
possibility of further input/output expansion. 

The HK68 can be purchased unbundled or included in 
Minibox, the manufacturer’s Unix development system, 
or with other rack-system components. 

The board is priced at $4,495. Delivery time is 30 
days. | 
Heurikon Corp., 3201 Latham Dr., Madison, Wis. 53713. 

Phone (800) 356-9602 (in Wisconsin, [608] 271-8700) [Circle 342] 


Linear array’s component 
placement makes wiring easy 


A unique linear array has been introduced by Micro 
Linear Corp., a semicustom and custom integrated-cir- 
cuit maker. The array’s circuit components are arranged 
on a chip in blocks that can be wired into functional 
elements by a final metalization process. 

The circuits, called linear mosaic arrays, are analogous 
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Announcing 52 of the toughest devices that ever For information, contact your nearest sales office 
served their country. The FAST™ high- reliability or authorized distributor. 
parts. From Fairchild Digital. i ee nen een eee eee eee eee eee et ee 


All 52 devices are designed to perform under CHECK OUR REFERENCES. 
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(Fairchild Advanced Schottky TTL) technology gives EAIRCHILD | 
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performance. 
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Fairchild Digital Division, 333 Western Avenue, South Portland, Maine 04106. 
FAST (Fairchild Advanced Schottky TTL) is a trademark of Fairchild Camera and Instrument Corporation. 
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Bendix® MIL-C-38999 Series III 

connectors are tested tougher over 

a wider temperature range. 

Because Bendix connectors were the first to meet Series 
Ill test standards, (as well as | and II) we fully understand 
the differences between Series II] and other MIL-C-38999 
test requirements. 

You should, too. Highly reliable performance under 
extremely adverse conditions is what you pay for ina circu- 
lar environmental connector. So it makes sense that your 
best choice for critical applications within MIL-C-38999 is 
the connector that undergoes the most stringent testing. 
Sine Vibration 
Series Ill connectors undergo 60 G’s for 36 hours with a 





The difference between Series III 


Is a matter 


temperature cycle from -55°C to 200°C. Series | & IV 
connectors only withstand 30 G’s for 12 hours at ambient 
temperature. Series II are not tested for sine vibration. 
Random Vibration 

Series Ill connectors undergo 44.1 GRMS at maximum 
rated temperature, 200°C (Class F & K). All other series 
receive the same test but at ambient temperature. 
Humidity 

Immediately following a 1000 hour temperature life test 
(200°C for Class F & K, 175°C for Class W) Series III con 
nectors are placed in a 10-day cyclic humidity chamber 
and tested for insulation resistance and dielectric 
withstanding voltage. No other series connectors receive 
temperature life prior to the humidity test. 
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External Bending Moment Amphenol Products world headquarters: 

While Series II connectors must undergo a torque test of Lisle, IL 60532—USA—Telex: 190-215 
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compare test requirements. Choosing Bendix Series III e England—Whitstable, (0227) 264411, Telex: 96157 
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The newest addition to Hitachi's line-up 
of dynamic RAMs is the 256-kbit HM50256, taking full advantage 
of Hitachi's own 2-micron process technology. 


THANKS TO HITACHI'S ADVANCED R&D 
AND PRODUCTION CAPABILITIES, 
THE HIGH-PERFORMANCE DRAMS YOU NEED ARE 


At the leading edge of the semiconductor field, 

1 variety of dynamic RAMS are offered by Hitachi, 
A name renowned throughout the industry for 
quality, reliability and availability. Here are the 
;ought-after products and dependability you 
lemand, based on fine-pattern process tech- 
\ology and circuit design expertise second 

oO none. 


ith up to 256 kbits 


ine HM50256 features a 262,144 word x 1 bit 
sonfiguration. In addition to conventional high- 
peed page-mode operation, with access times 
Jf 120, 150 or 200 ns, it provides memory refresh 
n three modes: RAS only, CAS before RAS, 
ind hidden refresh. A nibble-mode type, the 
1M5025/7, Is also available for 4-bit serial read/ 
Write applications. Both types come in a standard 
:6-pin DIP for drop-in compatibility with popular 
J4K DRAMS. 

In fact, compatibility is a key consideration 
n Hitachi's development of new DRAMs. As the 
rend shifts toward larger, faster, more powerful 
nemories, Hitachi assures DRAM users of conti- 
qjuity of design and performance specifications — 
4 point that’s been proven again and again as 


“Or more information: 


Hitachi has moved up the scale from its first 1-kbit 
DRAM to today’s 256-kbit units. 

The newest products are the results of 
Hitachi’s own 2-micron process, which packs 
more memory into highly dependable devices. 
That means exceptional power and compactness 
in office systems, portable electronic devices, 
and every application where speed and per- 
formance are crucial. 


With extensive R&D 


Just introduced were the HM50464P and the 
HM50465P 18-pin 256K DRAMs organized with 
64 kword x 4 bit in page mode and nibble mode, 
respectively. What's more, Hitachi engineers are 
working on plastic leaded chip carriers (PLCCs) 
to further reduce unit size. 

Such innovations as these are possible 
because of Hitachi's ongoing commitment to 
research and development activities, involving the 
talents of some 16,000 researchers in electronics 
and other fields. So when you're ready for the 
best in DRAM technology, deal with a leader. 
Contact Hitachi. 


© HITACHI 


litachi, Ltd., Semiconductor & IC Div., New Marunouchi Blidg., 5-1 Marunouchi 1 chome, Chiyoda-ku, Tokyo 100, Japan Tel: Tokyo (03) 212-1111 
litachi Electronic Components Europe GmbH, Hans-Pinsel-Strasse, 10A, D-8013 Haar/Munich, W. Germany Tel: 089-46140 

litachi Electronic Components (U.K.) Ltd., HITEC House, 221-225 Station Road, Harrow, Middlesex, HA1 2XL, United Kingdom Tel: 01-861-1414 
litachi Electronic Components (Asia) Ltd., Unit 512-513, World Finance Centre-Harbour City, North Tower Canton Road, Tsim Sha Tsui, Kowloon, Hong Kong Tel: 3-7219218 
litachi America, Ltd., Semiconductor & IC Sales & Service Div., 2210 O'Tool Avenue, San Jose, CA 95131, Tel: 408-942-1500 
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to digital gate arrays. However, the FB300 series circuits 
contain not gates but analog components, grouped in 
“tiles.” Each tile has 32 transistors (both npn and pnp), 
102 resistors, and a capacitor. Designers can wire them 
up by using macrocells from Micro Linear’s library, 
which determine connections and outputs. 

Linear arrays have been available for some years, but 
Micro Linear claims to be the first to arrange them in 
tiles, which make it easier to place the macrocells. The 
tiles were designed to mesh with the macrocell library. 
There are now 24 macrocells available, including output 
buffers, operational amplifiers, video amplifiers, compara- 
tors, and timers. The value of the capacitor is adjustable 
from 0 to 10 pF during metalization. 

Micro Linear claims the technique makes possible a 
four- to sixfold reduction in the number of packages in a 
system over designs made from standard chips. Dual- 
layer metal makes complex connections easier. Most im- 
portant, says the firm, is that it allows the linear-systems 
designer to create semicustom ICs without being an ex- 
pert in IC design. 

Because the wafers can be inventoried until the final 
metalization is determined, Micro Linear says it can de- 
liver semicustom chips in six weeks. The company offers 
a linear computer-aided-design package, Linear CAD 1, 
that runs on an IBM Corp. Personal Computer. Its fea- 
tures includes schematic capture and Spice circuit 
simulation. 

Micro Linear Corp., 2092 Concourse Dr., San Jose, Calif. 95131. 
Phone (408) 262-5200 [Circle 387] 


Synthesizer’s signals are 
accurate to within 1 kHz 


A five-digit synthesizer that employs a single phase- 
locked loop, the SI-160 provides emitter-coupled-logic 
signals into a 50-Q load over the range of 20 to 160 
MHz with a resolution of 1 kHz. Temperature stability 1s 
guaranteed to 1 ppm over the temperature range of 
O°C to 50°C. According to the company, typical applica- 
tions include plotting and alignment of active and passive 
filters, calibrating standard analog oscillators, and pro- 
viding a low-phase noise source for microwave oscillator 
stabilization. 

Options include external binary-coded-decimal pro- 
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gramming with latching for computer control, sine-wave 
output at 13 dBm into 50- load, and a standard 19-in. 
rack-mounting adapter. Custom configurations can also 
be provided. The SI-160 is powered by either 115 or 230 
V ac, and 50 or 60 Hz at 8 W. 

The SI-160 frequency synthesizer is available from 
stock to 30 days; its price is $800. 
Syntest, 40 Locke Dr., Marlboro, Mass. 01752. | 
Phone (617) 481-7827 [Circle 344] 


Vector analyzer becomes 
programmable on IEEE bus 


Three modular plug-in tuners give the model ZPV vector 
analyzer a frequency coverage from 10 Hz to 2 GHz for 
applications in production and quality control, and crys- 
tal, antenna, and amplifier measurements. The basic unit 
consists of a dual-channel vector voltmeter and a micro- 
processor-controlled analyzer section. With the [EEE- 
488 bus option, the model ZPV-B1, it is possible to 
measure phase in addition to voltage, and the analyzer 
becomes fully programmable. 

The following are programmable on the ZPV: learn 
mode, status byte and error messages, high-speed trigger, 





internal and external mode, and different delineators or 
addresses. The ZPV may be programmed by means of 
software packages without resorting to IEEE commands. 

The built-in microprocessor delivers automatic range 
selection, permitting direct reading of the measured pa- 
rameter, and also monitors the control voltage. The ZPV 
is capable of driving a common X-Y recorder. 

The the ZPV sells for $11,700. Depending on the 
range the modular tuners go for $4,275 (the model E1), 
$5,775 (E2), or $4,895 (E3). Delivery is promised in from 
90 to 120 days. | 
Polarad Electronics Inc., 5 Delaware Dr., Lake Success, N.Y. 
11042. Phone (516) 328-1100 [Circle 343] 


Seven optical power sensors 
are interchangeable on meter 


A digital optical power meter with two sensors that cover 
0.38 to 1.8 wm, the ML 93A, features automatic zeroing 
and an averaging function, and an interface for the 
IEEE-488 bus. Seven additional optical power sensors 
can be connected without readjustment. 

The high-level sensors use large active-area receptors 
so that the optical input can be easily modified. The low- 
level sensors use a light-chopper/synchronous-detection 
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system that directly modulates the incident light, so that 
low power levels can be measured with high stability. A 
small active-area sensor, a slim-style sensor, and a mod- 
erate-power sensor are also available. 

Power sensitivity of the ML 93A is from —90 to +10 
dBm with accuracy to 15%. 

The meter includes sensor connecting cords and is 
available in either 120- or 240-V models. A rechargeable 
battery pack is optional. A lower-cost analog unit (the 
ML 94A) and a portable digital unit (the ML 96A) are 
also available. The manufacturer will quote prices for all 
units, and the sensors, on request. All are available now. 
Anritsu America, 128 Bauer Dr., Oakland, N.J. 07436. 
Phone (201) 337-1111 [Circle 345] 


Controllers’ resolution 
is 1,024 by 1,024 pixels 


Programmable display resolution to 1,024 by 1,024 pixels 
on a very-high-resolution monitor is possible with the 
Ultra-Res models 4-79 and 4-111, two graphics control- 
lers for IEEE-696 bus computers and IBM Corp. Person- 
al Computer compatibles. The 4-79 and 4-111 occupy a 
single slot in the host computer. Vectors, circles, and 
arcs are drawn at rates of up to 1 million pixels/s, and 
zoom from 2 to 16x is provided. 

Featured are slave adapters for color or overlays and a 
transparent mode that allows a monochrome controller 
and Ultra-Res adapters to drive the same monitor. The 
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Ultra-Res adapter is addressed as an input/output port. 
The controller presents a standard nine-pin D connector 
for TTL direct drive, or an analog video signal may be 
generated. Software drivers are provided in Fortran, and 
optional drivers include a subset of Plot-10. 

The Ultra-Res 4-79 graphics adapter is $955 in single 
quantities, while the 4-111 is priced at $2,000. 
C.S.D. Inc., P.O. Box 253, Sudbury, Mass. 01776. 


Phone (617) 443-2750 [Circle 346] 





Recorder captures computer 
images on film or slides 


The Matrix Model 3000 Color Graphic Film Recorder is 
a compact desktop photographic hard-copy unit that 
transfers computer-terminal images to slides and instant 
prints in color. Modular film backings for 35-mm slides, 
8-by-10-in. overhead transparencies, Polaroid 8-by-10-in. 
and 4-by-5-in. SX-70 instant prints, and motion picture 
film are available. The system is simple to use and is field 
upgradable so that additional film backings can be added 
later. 

Brightness, contrast, color balance, and exposure set- 
tings are microprocessor controlled. The system’s raster- 
suppression functions result in improved image quality. 

Operation modes include full-spectrum color, red only, 
green only, blue only, and black and white. The unit 
measures 10! in. high by 16! in. wide by 22 in. deep, 
weighs 45 lb, and operates on 115 V ac. Input video- 
signal requirements are RS-170, RS-330, or RS-343 (op- 
tional). An RS-232-C interface and foot switch are stan- 
dard. Video is monitored on a Matrix Model M?’ with 
40-MHz bandwidth, 1,400-line-resolution flat face, preci- 
sion yoke, 1% linearity, switch-selectable interlace con- 
trol, and automatic brightness compensation. 

Highline video, available as an option, uses a Z80 
microprocessor and offers a programmable front panel, 
battery-backed memory, separate digital calibration of 
red, green, and blue brightness, contrast, and exposure, 
as well as storage of eight calibration settings for each 
parameter. 

The system can be used for computer-aided design and 
marketing, sales, technical, and business meetings, ac- 
cording to the company. The model 3000 1s priced start- 
ing at $8,546, and delivery is within 30 days of receipt of 
order. 

Matrix Instruments 'Inc., 1 Ramland Rd., Orangeburg, N.Y. 10962. 
Phone (914) 365-0190 [Circle 347] 


IC removal-and-replacement 
station handles 6 to 64 pins 


A 200-W digital integrated-circuit removal-and-replace- 
ment station, the Heat-A-Dip, accommodates 6 to 64 
pins on single or multilayer boards. Capable of special 
applications, it can remove connectors, relays, switches, 
and so forth. The system is accurate to within 10°F and 
includes an [C-extraction tool, an IC-insertion tool, and 
a dross remover. 

Teflon protection of the board eliminates burning and 
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lifting of pads and land areas, according to the manufac- 
turer. The standard system is for ICs with 14 to 16 pins, 
while the balance of the reworking heads and tools are 
available as options. In addition, the manufacturer will 
build special desoldering heads to meet the customer’s 
requirements. 

Available from stocking distributors, the Heat-A-Dip 
(P/N 5003D) sells for $694 in single-unit quantities. 
Micro Electronic Systems Inc., 3 Quarry Rd., Brookfield, Conn. 
06804. Phone (203) 775-1440 [Circle 348] 


Ultrasonic soldering system 
bonds glass, ceramics, metal 


Featuring a proprietary ultrasonic solder dispenser that 
bonds glass, ceramics, and oxidized and nonoxidized met- 
als without flux, this assembly system requires only the 
degreasing of surfaces before soldering. The system pro- 
vides up to 1,000 Ib/in.? adhesion and eliminates silver 
baking before soldering. 

The unit is portable, weighing 200 g and measuring 
180 by 215 by 80 mm. The manufacturer will send 
literature on request and will quote prices, which depend 
on configuration and quantity. Delivery time is 30 days. 
Larger models for production use are also available, and 
both price and shipping time will be quoted for these. 
Orientation Inc., P.O. Box 2305, Littleton, Mass. 01460. 

Phone (617) 263-7863 [Circle 349] 


Defluxer saves water, 
reduces contamination 


Employing a triple-rinse system, the Hydro-Kleen Model 
HK55 automatic circuit-board defluxer reduces both the 
recirculating tank’s contaminant level and the amount of 
water required for the final rinse. Redirecting overflow 
water into a special prerinse section provides for-three 
rinses instead of two. | 

The manufacturer claims innovative use of spray tubes 
in the major spray sections, rather than nozzles that 


124 





require frequent cleaning and adjusting. One-piece weld- 
ed spray manifolds may be removed and reset without 
tools. 

The defluxer’s stainless-steel tanks are insulated. Doors 
are lightweight, color-impregnated fiberglass, with clear 
panels available. The semimodular unit is 18 ft long, with 
a 1-ft conveyor belt that moves at speeds up to 10 ft/ 
min. The drying section features a temperature-con- 
trolled adjustable hot-air blow-off. Systems can be added 
for additional dryers or wash or rinse tanks. 

Unique Industries, 11544 Sheldon St., Sun Valley, Calif. 91353. 
Phone (213) 875-3810 [Circle 350] 


Unit converts, regenerates 
data-communications signals 


A data-communication-line expander and converter, the 
Universal Ex-Con, supports RS-232-C, RS-422, and Bur- 
roughs TDI (Two-wire Direct Interface) electrical sig- 
nals. The Ex-Con will convert any of these signals to any 
of the other signals, and can be used to regenerate any of 
these signals. It also 
Operates as a line ex- 
pander or line driver. 
Factory-pro- 

grammed personality 
modules make the pri- 
mary configurations, 
and jumpers are also 
available to further de- 
fine each of the select- 
ed input/output con- 
figurations. The 
RS-422 ports can be 
selected by the user for two or four wires; the two-wire 
feature permits RS-422 operation over two-wire TDI or 
telephone cable that may be already in place. The Ex- 
Con is priced at $225 and is available from stock. 
Computer Peripheral Systems Inc., P.O. Box 98282, Atlanta, Ga. 
30359. Phone (404) 292-9565 [Circle 351] 





Concentrator opens X.25 
world to Micro600 users 


Users of Micom’s Micro600 Instanet local-area networks 
that are based on a private branch exchange can now 
access X.25 packet-switched data networks with the Mi- 
cro800/X.25i1 Concentrator PAD (Packet Assembler/ 
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INDUSTRIALEVOLUTION — = 


OF PUERTO RICO, 


3% million U.S. citizens—the people 
of Puerto Rico—have worked to make 
their Island the ideal second home for 


American business. 


Now, over 100 of the Fortune 500 are thriving he 


One strong reason why: the Puerto Rico 


incentives package is unmatched anywhere else under the —a 


U.S. flag. 


The result is increased returns on investment for 


companies doing business here. 


No Federal tax on corporate income. Your profits go back 
to the U.S. Mainland, whenever you choose, subject to a 


nominal tollgate tax* 


Local tax incentives. The local withhclding tax for business 
is only 10%, and reinvestments can redu 


In some cases, to 0%. 

Total tax exemption from 
municipal taxes is offered to 
grantees established under the 
industrial program. 

In addition, exemptions from 
all local and state taxes on 
corporate earnings, real estate, 
personal property and municipal 
taxes begin at 90%. While they 
gradually decrease, they last for 
10 to 25 years, depending on 
your geographic location. 

5% Production Worker payroll 
deduction, available to qualified 
manufacturing firms, rewards 
high wages and high employ- 
ment and can bring your effec- 
tive tax rate down as low as 
2.7 to 4.5%. For example, if 


©1984 Puerto Rico Economic Development Administration. 





ce that to 5%. 


your company earns $1,000,000 
in net profit, and incorporates the payroll deduction, you would 
be taxed at an effective rate of just 2.72% during your first 
five years. And your firm would pay only $27,200 in 
corporate faxes. 
Important new incentives for service industries. The Service 
Industry Tax Act of 1983 provides 75% tax exemption from 
———————————} corporate and property taxes for 
5 years, for qualified service 
firms in 22 industry classifica- 
tions. Among the qualification 
regulations, all company 
services must be exported. 
Tax incentives are only the 
beginning. You may come for 
the incentives, but you'll stay for 
the highly-skilled, productive 
workforce. With high-level tech- 


nical training and managerial 
skills. 


*U.S. Internal Revenue Code Sections 936 and 
243(b\XIXC). Section 936 companies are allowed to 
bring current profits home (as determined under TEFRA, 
1982) without U.S. taxes. 

| 7 However, a Puerto Rico tollgate 

tax on distribution dividends of 

10% or less, depending on 









the conditions under which (] 
funds are repatriated, will 
be levied. 
- PUERTO RICO 


DUSTRIAL EVOLUTION OF PUERTO RICO. U.S.A. 
THE AMERICAN SUCCESS STORY IN THE CARIBBEAN. 
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high reliability, 
custom-designed 
Capacitors similar to 
this metal encased, 
hermetically sealed 
Viaiom calm Or-)or-lerl (ols 
Division manufac- 
tures a complete line 
of precision, envi- 
ronmental-resistant 


‘and metallized 


\gim/foil Capacitors. 


\ 
, 


Mle CALCHOWe PrOod- 
uct line of the Cylin- 
drical Connector 
Division includes 
MIL-C-38999, 
MIL-C-83723 and 
MIL-C-26500 in more 
than 10 shell sizes 
and 33 insert types 
used in aircraft, mis- 
siles, avionics and 
ground support 
equipment. 


LONNeCLOF VIVISION $ 
micro-miniature 
Dura-Con '™ high 
reliability connector 
is ideal for minimum 
weight and space ap- 
plications requiring 
maximum shock and 
vibration resistance 
... IN six housing 
styles and in custom 
harness assemblies. 


nis Tuel transter 
pump ts typical of 
the pumps, torquers, 
tachs, actuators, 
blowers and other 
motorized assem- 
blies built by the 

NV Ke) Clam BILVARSTIOLAINE® 
MIL-Q-9858A, using 
the Division’s own 
SACLANTIOAMUO COLES 
and gearmotors. 


The MRA 1214-55H 
microwave power 
transistor, rated at 
SOW CW, 100 W 
pulse, 6.5 dB gain 
and 1200-1400 MHz 
for radar, ECM and 
other L-Band 
systems, is typical 
of the leadership of 


the RF Devices Divi- 


sion in RF semicon- 
ductor research. 


The broad line of 
CAVA ieelasze 
LEDs from the 
Optoelectronics 
Division is typified 
the OP231 Series 
that closely match 
the spectral 
response of silicon 
phototransistors, fc 
ThaTelaehucremeerereinare 
efficiency. 





For 
aircraft and 
defense 
products... 


Because long experience with 
these industries has given TRW 
knowledge and capability 

that is unsurpassed. 


The products shown here are 
typical of TRW'’s broad involvement 
in the aircraft and defense market- 
place. Many of the products 
represent the efforts of several 
divisions, combining their expertise 
to provide the right product for 

your needs. 


More information about TRW 
advanced technology, precision 
products is available from any 
Electronic Components Group sales 
office...or from the many distribu- 
tors that stock TRW components. 


For anew booklet entitled, 
“Strategic Ideas from a Components 
Company called TRW,” write 
Marketing Communications, 

TRW Electronic Components Group, 
2525 E. El Segundo Blvd., 

El Segundo, CA 90245. 


Capacitor Division 

Connector Division 

Cylindrical Connector Division 
Daut + Rietz Connector Division 
Electronic Assemblies Division 
LSI Products Division 

Motor Division 
Optoelectronics Division 
Resistive Products Division 

RF Devices Division 

TRW Connectors Ltd. 


7 AX 


TRW Electronic 


Components Group 
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The St. Louis campus of McDonnell Douglas Automation Company as modeled by McAuto’s Building Design System. 


McAuto is building dreams 


in Missouri. 


TTpernttet.t:tthtteee, we & Every day, dreams become reality at McAuto, the worldwide computer services 
% division of McDonnell Douglas Corporation. Here, a special combination of 
innovative ideas and technological advances is helping to shape our 
6 future. Buildings, machinery, and even jogging shoes are designed, tested 
and analyzed not on drawing boards, but on computer systems 
designed by McAuto. And it all takes place here in Missoun. 


* Bob Fischer, president of McAuto says, “People are our most vital 
resource. Weve had great success in attracting and keeping the 
high quality work force our business demands. Our average 
Dp employee has been with McAuto for eight years, a figure far 
above the industry average. Many come from colleges and 
! g universities located throughout the state. Others relocate here 
Learn how Missouri's new Customized t and find they like McAuto’s atmosphere and they | ike living 
Training Programs can cover up to in St. Louis’ 
100% of all workers’ expenses paid while in @ sf you need a quality work force to turn your high tech 


training. For details, call Governor Kit Bond, ™ dreams into reality, you belong in Missouri. 
Sales Manager, Missouri Worldwide, The Profit Center. 


314/751-2939. Or write Box 118B, Jefferson » | 


City, Missouri 65102. ~ 
« MISSOURI 


inne 7 the profit center 
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Disassembler). These X.25 networks 
can link Micro600s to terminals, 
computers, and other Micro600s. 

The concentrator accepts data 
from up to 16 terminals or computer 
ports and performs the necessary 
packet assembly/disassembly and 
protocol to access an X.25 network. 
It can also communicate with local 
host computers supporting X.25 soft- 
ware, providing up to 16 full-duplex 
logical data channels over a single 
hardwired connection to one X.25- 
supported computer port. © 

Compatible with CCITT Recom- 
mendations X.3, X.25, X.28, and 
X.29, the Micro800/X.25i1 supports 
both permanent and switched virtual 
circuits, plus fast select, abbreviated 
calling, closed user groups, through- 
put class negotiations, channel priori- 
ty assignment, and password protec- 
tion. A built-in Command Facility, 
accessible through either a Com- 
mand Port or the X.25 network, sup- 
ports managerial functions, such as 
setting or changing terminal channel 
configuration data, performing net- 
work diagnostics, and collecting net- 
work operating statistics. 

The Micro800/X.251 (“i stands 
for “integral’’) is a Micro600 plug-in 
card module implementation of Mi- 
com’s Micro800/X.25 Concentrator 
PAD, which is certified by Telenet, 
Tymnet, and Uninet in the U.S., and 
various other public packet networks 
worldwide. An eight-channel Mi- 
cro800/X.251 sells for $2,500 and a 
16-channel version is $4,200. The 
units are currently available and can 
be shipped within 60 days of receipt 
of order. 

Micom Systems Inc., 20151 Nordhoff St., 
Chatsworth, Calif. 91311. 
Phone (213) 998-8844 [Circle 352] 


Infrared atmospheric system 
bypasses phone lines 


An optical infrared system, the mod- 
el ALS829-T1, transmits T1 (1.544- 
Mb/s) signals through the air over 
line-of-sight distances of up to 1.5 
miles, as an alternative to micro- 
wave, telephone lines, cable, and fi- 
ber-optic channels. The manufactur- 
er also says that the transmitter- 
receiver system will cross fields of 
electromagnetic interference to link 
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one building to another in a local- 
area network, and that it is secure 
and untappable. 

The ALS829-T1 is compatible 
with any system whose output fol- 
lows the Bell T1 standard protocol, 
and it offers full-duplex, half-duplex, 
or repeater capability. There is no 
Federal Communications Commis- 
sion licensing requirement. 

The units are designed to operate 
outdoors, within a temperature range 
from —20°F to +150°F. The price of 
$14,000 is for full-duplex capability 
(including interface boxes); delivery 
is from stock. 

American Laser Systems Inc., 106 Fowler 
Rd., Goleta, Calif. 93117. 
Phone (805) 967-0423 [Circle 353] 


RS-232-C switch allows 
port-to-port connections 


A low-cost private local-area net- 
work is one possible application for 
the SS-16 Smart Switch, a 16-port 
RS-232-C switching device. The unit 
allows port-to-port connection for 
computer expansion and linking of 
terminals, modems, printers, and 
work stations. 

Each of the 16 individual RS-232- 
C ports can be configured for inde- 
pendent baud rates (ranging from 
150 b/s to 19.2 kb/s), parity conver- 
sion, and handshake protocol. Ports 


may be selected by number, name, or | 


in groups, with up to eight simulta- 
neous connections. Quick selection, 
disconnection, and display of port ac- 
tivity are accomplished by means of 
menu-driven commands. 

Additional features include securi- 
ty access levels, connect-disconnect 
of remote ports, and a no-activity 
time-out. The unit sells for $1,895, 
and will be available in January 
1985. Delivery is within 30 days. 
Western Telematic Inc., 24385 S. Anne St., 
Santa Ana, Calif. 92704. 

Phone (714) 979-0363; outside California, 
(800) 854-7226 [Circle 354] 


Helium-leak detector meets 
military testing standards 


Sealed microelectronic devices can 
be production-tested under MIL- 
STD-883, -750, and -202 by the mod- 
el MS-20 UFT helium-leak detector, 
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PEARSON 


Wide Band, Precision 


CURRENT 
MONITOR 


With a Pearson current monitor and an 
oscilloscope, you can measure pulse 
or ac currents from milliamperes to kil- 
oamperes, in any conductor or beam of 
charged particles, including those at 
very high voltage levels. 



















This monitor is physically isolated from 
the circuit. It is a terminated current 
transformer whose output voltage pre- 
cisely follows the current amplitude and 
waveshape. A typical model gives an 
amplitude accuracy of + 1%, —0%, 20 
nanosecond rise time, droop of 0.5% 
per millisecond, and a 3 db bandwidth 
of 1 Hz to 35 MHz. Other models fea- 
ture 2 nanosecond rise time, or a droop 
as low as 1% per second. 













Whether you wish to measure current 
in aconductor, an electron device, ora 
particle accelerator, it is likely that one 
of our off-the-shelf models (ranging 
from 12" to 104” ID) will do the job. We 
also provide custom designs to meet 
individual specifications. 


Contact us and we will send you 
engineering data. 













PEARSON 
ELECTRONICS, INC. 


1860 Embarcadero Road 
Palo Alto, Calif. 94303, U.S.A. 
Telephone (415) 494-6444 
Telex 171-412 
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ELIMINATES NOISE FROM 
Mile folee) (ease: 


Disk Type EMIFIL® DS Series 


Mh J 
DS310 D 223S- 
=a 
DST310D 2235S 
os mene neared 


DT310 DST310 DSS310 





| WiFeatures e@Murata’s disc-type “EMIFIL® " is a T-type EMI filter with f 
large insertion loss. @ It ensures the best possible noise prevention because 

| after selecting capacitance, it is then tuned to perfectly meet the freguency i 
to be suppressed. @Accurate mounting on any P.C. Board. 









































i MIRATINGS | 
_— Capacitance (Re 

| DSS310-55Y5S220M 22pF +20% i 
DSS310-55Y5S470M 47pF +20% 100V +10% inside 
DSS310-55Y5S101M 100pF + 20% 
+ + + 

i DS 310-55Y5S271M none E 
DST310-55Y5S271M 270pF + 20% 100V +10% outside 
DSS310-55Y5S271M inside 

/ | 4e 

i DS 310-55Y5S222M 20 none fl 
DST310-55Y5S222M 2200pF + 20% 100V bees -outside 
DSS310-55Y5S222M = inside 
+ 4 + uM Lal 

| DS 310-55Y5S223S ake a6 none | 
DST310-55Y5S223S | 22000pF ' 5% 50V aoe outside 
DSS310-55Y5S223S§ | ~ inside 

4 

i *Murata’s series of disc-type EMI filters use a max. of 7A of current | 
capacitance between terminals each 2.5+/—0.5mm apart. 

il Uses’ Noise elimination from any microcomputers, including calculators, i 


office Computers, personal computers, word processors, PPCs, facsimiles, 
VTRs, microwave ovens, automotive electronic equipment and industrial i 
equipment. 


ELIMINATING EMI FROM SHF BANDS 


EMIFIL } 


Kinds of “EMIFIL®” and its use for noise removal (DC noise filter: Disc-type, Block-type, and Through-type 
"EMIFIL"" series) “EMIFIL®” filters are also made available for AC noise filter, Common-mode choke filter, filtered 
connector, and other noise filters, covering a range from 10KHz to 15GHz. 

















Ei aniormation, Contact: i 
ne 
vw 
be PM CtCe ERIC . 
| MURATA ERIE NORTH AMERICA, INC...---------:20:::22e:ece cere reese erect eeeee Phone:404-953-1799 Telex:542329 f 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 
MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE.....--.-..------- Phone:312-297-5560 Telex:281009 
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The 
Series 2000 
Switched Mode HV 
Power Supplies. 


(They’re what technology’s all about.) 


All Series 2000 Supplies embrace advanced 
design features that promote them into a jéague of 
their own. 

The incorperanion of MOSPEY technoiey for 
reduced size and weient, for inStanee. Plus new levels 
Of Operational reliability — even Under the most 
extreme electrical Conditions. 

Osim ple if Sig Servicing @emainténance by 
Naving te main Control board Sitated justinsidea 
nifiged Ont panel, giving accessio control and 
protection circuits or test points: 

But these are just some reasons why the Series 
2000 Is exciting. 

There are many more. Including unbeatabié 
value for money and outputs in the range 2.5— 

200 kV at 80-10 mA. 
So request our data, Now. 


Hunting Hivolt: the first European high voltage 
manufacturer to hold Defence Standard 05-21. 





HUNTING 
HD/OLT 


Premier in European High Voltage Technology 


Hunting Hivolt Limited, Riverbank Works, Old Shoreham Road. 
Shorenam-by Sea Vv Sussex England BN@ SEL 
Tel (07917) 4511 [elex: 87466. 
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Engineers and other Aerospace Professionals 


Martin Marietta Aerospace 
meeting the challenge a 
technology today, 
tomorrow... 
and beyond. 


Transporter /launcher 


eanntanminnes 








At Martin Marietta Aerospace, we’re advancing the role of technology to 
meet the ever-increasing demand for innovative, technically superior defense 
and space systems. The Pershing II being produced in Orlando, Florida, is 
the Army’s most powerful missile system. With this system, Martin Marietta 
has again brought into play advanced technology, utilizing highly 
sophisticated propulsion and terminal guidance systems for increased range 
and accuracy. Our successes also include the Patriot air defense missile and 
the Copperhead laser-guided projectile, as well as a broad range of other 
on-going, challenging projects. 


If you’re a skilled engineer or aerospace professional, there’s a place for you 
at Martin Marietta Orlando Aerospace. You'll find the stimulating 
environment, excellent salary and complete benefits coverage you'd expect 
from an industry leader. So, learn more about career opportunities with 
Martin Marietta Aerospace by sending your resume or letter to the facility of 
your choice and see how you can help us advance the state of technology to 
meet the challenges of today, tomorrow . . . and beyond. 


In Orlando: P.O. Box 5837-MP#9, Orlando, FL 32855; In Denver: P.O. Box 
179, Mail #L-1311, Denver, CO 80201; In Baltimore: 103 Chesapeake Park 
Plaza, Baltimore, MD 21220; At Vandenberg AFB: Box 1681, Vandenberg 
AFB, CA 93437; In New Orleans: Michoud Assembly Facility, Box 29304, 
New Orleans, LA 70189. 


We are an equal opportunity employer, m/f/h. 


MATIN MARIETTA 





Engineers and other 
Aerospace Professionals 


Meet the 
challenge 


at Martin 
Marietta. 


ORLANDO, FLORIDA 


@ Radar Systems Design 
Analysis 

@ EO Design and Analysis 

@ Image/Signal Processing 

@ VLSI Design 

® Quality Engineers 

@ Test/ATE Engineers 

@ Systems Engineers 

@ Financial Cost Estimators 

Contract Administration/CDM 


DENVER, COLORADO 


Software Engineers 
Systems Engineers 
Electronic Engineers 
Software Quality 
Software Test 
Finance/Contracts 
Logistics 
Estimating/Planning 


BALTIMORE, MARYLAND 


e Design Engineers 

@ Mechanical Engineers 
Electronic Engineers 
Production Control 

@ Industrial Engineers 
@ Quality Engineers 

@ Systems Engineers 
® 
® 


Composite Engineers 
Software Engineers 


NEW ORLEANS, LOUISIANA 


e Manufacturing Engineers 
Facilities Engineers 

@ Quality Engineers 
Design/Liaison Engineers 
Stress Engineers 
Propulsion Engineers 
Programmer/Analysts 
Test Engineers (EE) 











a fully automatic testing system. To 
initiate the test cycle, the operator 
loads the parts and closes the cham- 
ber lid, and the leak rate is digitally 
displayed for either direct helium or 
air-equivalent readout on the remote 


box. Accept-reject indicator lights 
eliminate operator judgment. 

Microprocessor _ self-diagnostics 
pinpoint and display fault locations. 
The test cup, with its 150-cm’ vol- 
ume, is said by the manufacturer to 
give fast cycling, and a dual-sector 
mass spectrometer tube provides a 
resolving power of 14 at mass 4. 

The model MS-20 UFT leak detec- 
tor has a price tag of $18,500, with a 
delivery time of 12 to 14 weeks after 
receipt of order. 


Veeco Instruments Inc., Industrial Equip-. 


ment Division, Terminal Dr., Plainview, N.Y. 
11803. Phone (516) 349-8300 [Circle 355] 


Inexpensive functional tester 
is suitable for repair depots 


Functional circuit-board testing at 
low cost is offered by a new version 
of the company’s Sense 1 system, 
aimed at small- to medium-sized 
manufacturers and repair depots. 
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Driven by a 16-bit microprocessor 
with 128-K bytes of memory, Sense 
1 includes dual floppy-disk drives, 
printer, monitor, and keyboard inte- 
grated into a table console unit. 

Its 96 driver/sensor pins, expand- 
able to 192 pins, can test on-board 
memory, measure frequencies, pulse, 
and voltages, or analyze digital and 
analog signatures. The test system 
self-learns the nodal responses from 
a known-good board. Programming 
is interactive and menu _ driven. 
Available options include an [EEE- 
488 interface. The system sells for 
$38,000 and shipment takes three 
months. 

Sense Test Systems Inc., P.O. Box 855, 
Racine, Wis. 53403. 
Phone (414) 637-1005 [Circle 356] 


Disk-drive system tests 
5%4-in. Winchester drives 


A portable disk-drive test system, the 
CS-1000, is designed for development 
testing, manufacturing, final testing, 
quality control, receiving and inspec- 
tion, and field service. It can also be 
used by drive manufacturers, origi- 
nal-equipment manufacturers, and 
end users. 

The CS-1000 tests 5'%4-in. Win- 
chester disk drives in stand-alone or 
rack-mounted applications. For mul- 
tilevel, volume-test applications, it is 
networkable. It is also said to pro- 
vide a uniform means of measuring 
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When Reliability 
[s Your Aim, 
Solitron Is The Name! 


SWITCHMOS 
POWER 
MOSFETS 


For Military 
and Industrial 
Applications 





¢ EUTECTIC MOUNTED 

¢ HIGH RELIABILITY 

¢ HIGH INPUT IMPEDANCE 

¢ HIGHER SWITCHING SPEED 

¢ GREATER SOA 

¢ NO SECONDARY BREAKDOWN 

¢ UP T0 800 VOLTS 

¢ UP T0 8 AMPS 
Solitron’s SWITCHMOS technology combines 
hexagonal geometry with the most advanced 
design and processing techniques, resulting 
in power MOSFETS with exceptional per- 
formance and reliability. Available in 
standard TO-3 and TO-220 cases, as well as 
other packages if requested, typical 
specifications include: 


TYPE NO. ID Vs 
SDT10 12A 50V 
SDT15 45A 50V 
SDT20 12A 100V 
SD127 26A 100V 
SDT30 7A 200V 
SDT38 18A 200V 
SDT60 55A 400V 
SDT63 3.5A 400V 
SDT44A 48A 500V 
SDT74 2.4A 500V 
S180 2.6A 800V 
SDT84A 6.0A 800V 


For complete information, 
contact Sales Dept. toll-free 
1-800-327-8462. 


olitron 


DEVICES, INC. 
1177 Blue Heron Blvd. 
Riviera Beach, Florida 33404 
(305) 848-4311/TWX: (510) 952-7610 
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timing-window margins for disk 
drives. 

It provides self-diagnostic and test- 
ing features. The dual-pattern gener- 
ators, in the read/write mode, permit 
simulated test conditions and verifi- 
cation of window margins during ac- 
tual testing, and before connection to 
a disk drive, without disrupting a 
test in progress. 

Weighing 20 lb, the disk drive tes- 
ter uses a liquid-crystal display to 
show two lines of menu data simulta- 
neously and has a calculator-style 
keyboard with color-coded keys for 
the range of modes. A sliding panel 
closes over the keyboard and display 
to protect it when it is used in the 
field. 

Cambrian Systems Inc., 31364 Via Col- 
linas, Westlake Village, Calif. 91862. Phone 
(818) 991-7026 [Circle 357] 


Sperry enters Unix market 
with full product line 


The 5000 series of multiuser micro- 
computers and the 7000/40 super- 
minicomputer system have been add- 
ed to Sperry Corp.’s personal com- 
puter and 1100 series to build a mi- 
cro-to-mainframe family around the 
AT&T Bell Laboratories Unix Sys- 
tem V operating system. These com- 
puters connect with other Unix sys- 
tems, as well as with IBM Corp. 
mainframes and the manufacturer’s 
own mainframes, in terminal-emula- 
tion and data-sharing modes. 

The 5000 series includes four mod- 
els based on the MC68000 micro- 
processor. Each can handle up to 64 
users. 

The modular system architecture 
is designed to accommodate such en- 
hancements as 32-bit microproces- 
sors, high-density random-access 
memories, and ever-higher-capacity 
disk drives. The dual-bus design pre- 
serves the independence of system 
functions. 

The 7000/40 system, supporting 
up to 128 users, runs Unix V and the 
C language. Its storage capacity is 
from 4 to 8 megabytes of main mem- 
ory, and with its 32-bit bus struc- 
tures, the system can process three 
instructions simultaneously. 

A separate subsystem for the cen- 
tral processing unit, main memory, 


TEST EQUIPMENT —| COMPUTERS 


and input/output distributes commu- 
nications handling, and memory ca- 
pacity with four-way interleaving 
permits several controllers to access 
memory simultaneously. 

Prices for the 5000 series range 
from $15,000 to $50,000 for the low- 
end models, and from $62,000 to 
$150,000 for the high-end models. 
The 7000/40 system’s price range is 
from $160,000 to $300,000, depend- 
ing on configuration. 

The 5000 series models 20 and 40 
will be shipped at the end of January 
1985, models 60 and 80 at the begin- 
ning of March. The 7000/40 system 
will be available Feb. 1. 

Sperry Corp., Information Systems Group, 
P.O. Box 500, Blue Bell, Pa. 19424. 
Phone (215) 542-4213 [Circle 358] 


Portable computer offers 
25-line color screen 


At an affordable $2,599, the MBC 
775-PC portable computer comes 
standard with an 80-column-by-25- 
line color screen with a resolution of 
640 by 200 pixels. Sixteen colors can 
be displayed at once. 

The MBC 775’s software is the 
MS-DOS operating system plus GW- 
Basic. A Centronics parallel port and 
two expansion slots that will accept 
IBM Corp. Personal Computer-com- 
patible add-on boards from third-par- 
ty vendors are standard. Options in- 
-clude an RS-232-C serial port and an 
expansion memory board. 

Sanyo Business Systems Corp., 51 Joseph 
St., P.O. Box 387, Moonachie, N.J. 07074. 
Phone (201) 440-9300 [Circle 385] 





Multithread architecture 


couples four 32-bit CPUs 


A family of multiple 32-bit processor 
systems relies on the manufacturer’s 
proprietary multithread architecture, 
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A MBT® — high-speed general purpose in- 
terface between commercial 
minicomputers and MIL-STD- 
1553 data bus systems. 


<q DIGIPLEX® — modular microcomputer- 

a > based emulator for single 
125 SBGISES, 9n.axo-105s wmn.svon or multiple MIL-STD-1 ae" 
isssistaeaatse i sae SaaS ad ; : data bus systems. 





which has a 33.3-megabyte/s input/ 
output data-transfer rate, to optimize 
memory access and interprocessor 
communications. Thanks to this ar- 
chitecture, four 32-bit microproces- 
sors have been coupled in the model 
1200 series. 

In addition to four 12.5-MHz 
68000 CPUs, the 1200 series offers 
12 I/O controllers, 16 megabytes of 
error-detecting and -correcting main 
memory, and up to 88 asynchronous 
and synchronous serial communica- 
tions ports, permitting as many as 88 
users to access the 9 gigabytes of 
storage on four internal and 44 exter- 
nal disk drives. 

The 1200 series supports Arix 
(Unix System V, release 2) and the 
Cobol-compatible RM/COS _ operat- 
ing systems. Identical Cobol compil- 
ers exist under both RM/COS and 
Unix so that Cobol software devel- 
oped under Arix can run_ under 
RM/COS at much higher speeds. 

Power margining is designed in, 
and extensive burn-in before ship- 
ment also enhances reliability. Priced 
from $70,000 to $150,000, the 1200 
series computers are shipped in 60 
days. 

Arete Systems Corp., 2040 Hartog Dr., San 
Jose, Calif. 95131. 
Phone (408) 263-9711 [Circle 386] 












WHO MAKES MIL-STD-1553 EASIER? 


The development of MIL-STD-1553 enhanced the management of complex 
avionics systems. Now, when the success of your system depends on MIL- 
STD-1553 compatibility, DTl can make your development process a lot less 
painful. Our comprehensive line of MIL-STD-1553 support equipment and 
software packages gives you the assurance of proper system operation on 
the flight line before it leaves the laboratory. However, there’s more behind 
DTI support than state-of-the-art design and engineering... 















TOTAL MIL-STD-1553 SUPPORT 






ePRODUCTS eSERVICES e APPLICATIONS e TRAINING 







When you need MIL-STD-1553, call DTI— WE MAKE IT EASIER! 







Digital Technology, Inc. 


INNOVATORS IN MIL-STD-1553 SUPPORT EQUIPMENT 


1000 Nicholas Road (513) 443-0412 
Dayton, Ohio 45408 Telex 753248 
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FULLY 
ASSEMBLED 
AND 
OCREENED 
LEADLESS 

ChIP 
CARRIERS 


For Military 
Applications 




















e ASSEMBLY, FULL TESTING 
AND SCREENING 


e CUSTOMIZED TO 
SPECIFIC REQUIREMENTS 


e PROCESSED TO GROUP 
A, B, C AND D MIL-STD-883 
REQUIREMENTS 


Solitron, the leading manufacturer 
of hi-rel semiconductor chips, 
now offers capabilities beyond im- 
agination to users of custom 
leadless chip carriers. 

Whatever your applications, 
whatever your specifications, you 
Can depend on the reliability of 
Solitron’s leadless chip carriers. 


For complete information, 
call Sales Dept. toll free 
1-800-327-8462. 


Molitron 


DEVICES, INC. 
1177 Blue Heron Blvd. 


Riviera Beach, Florida 33404 
(305) 848-4311/TWX: (510) 952-7610 
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Robot tackles small-scale 
and odd soldering jobs 


A tabletop robotic work station is 
intended for soldering printed-circuit 
boards for personal computers when 
mass soldering techniques are neither 
possible nor practical. Called Memo- 
sold, the work station is useful when 
components must be added to the pc 
board after mass soldering, when 
heat soldering is a problem, or when 
components need to be added to the 
top side of a board. 

Memosold, which can fit onto any 
standard bench or work station, can 
also be used when components that 
are sensitive to flux fumes are used 
and when physical obstructions do 





not allow mass soldering. 

With the station, about 1,500 posi- 
tions can be stored for a given sol- 
dering job, and each position can 
have its own set of parameters. For 
larger jobs, programs can be linked. 
Soldering temperature, amount of 
solder applied, and the length of time 
the soldering iron is in contact with 
the joint can be varied. 

Priced at $18,500, the work station 
can be delivered within 12 weeks. 
Peter Fodor Associates Inc., Overseas 
Consulting & Sales Division, Commerce 
House, Suite 1630, 1080 Beaver Hall Hill, 
Montreal, Quebec, Canada H27 1T2. 
Phone (514) 397-9933 [Circle 371] 


Version of Abel runs on 
Valid CAE work stations 


A version of Abel, a logic-design lan- 
guage that compiles any combination 
of Boolean equations, truth tables, or 
state diagrams into fuse maps for 
any type of programmable logic chip, 
is now available for use on comput- 
er-aided engineering work stations 
manufactured by Valid Logic Sys- 


ROBOTICS (| CAD (| DETECTORS 


tems Inc. Abel now runs on release 
7.0 of Valid’s Scaldsystem I, II, and 
IV, as well as on the Scaldstar. 

These work stations also provide 
board- and chip-level design func- 
tions, such as schematic entry, tim- 
ing verification, logic simulation, and 
physical design. 

To streamline programmable logic 
designs, board-level design systems 
must be able to quickly reduce the 
engineer’s original equations into the 
binary fuse maps required by the 
chip. Abel provides this compatibil- 
ity by letting the engineer use any 
combination of the Boolean equa- 
tions, truth tables, and state dia- 
grams. It minimizes equations and 
converts them into a fuse map for 
the chip, and at any point in the 
design phase, the engineer can use 
Abel’s integrated simulator to test 
and edit the design before proceed- 
ing. Abel has a library containing 
over 95 types of programmable logic 
chips. 

Available now, Abel sells for 
$2,495; subsequent copies to the 
same customer sell for $1,875. 

Data |1/O, Customer Service, 10525 Wil- 
lows Rd. N.E., P.O. Box 97046, Redmond, 
Wash. 98073. 

Phone (800) 426-1045 [Circle 372] 


Motion detector monitors 
speed, time, linear motion 


A compact, self-contained motion de- 
tector, Telemecanique Inc.’s model 
XSA-V monitors rotation speeds as 
well as time intervals and linear mo- 
tion. A potentiometer on the rear of 
the unit can be adjusted to set a 
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threshold speed level. When the rev- 
olutions per minute of the monitored 
object fall below the set speed, the 
detector’s solid-state output opens. 

The XSA-V is enclosed in a 30- 
mm-diameter cylindrical, threaded, 
chromed-nickel brass housing. On 
startup, a built-in delay of 9 s en- 
ables the monitored object to reach 
full speed. A light-emitting diode is 
provided to indicate when the output 
is energized. 

Two speed ranges are offered: the 
model V111 can be adjusted from 6 
to 150 rpm, the model V121 handles 
120 to 3,000 rpm. Four voltage 
ranges—12/48 V dc, 24/48 V dc, 
110/120 V dc, and 220/240 V dc— 
are available. 

Telemecanique Inc., 2525 S. Clearbrook 
Dr., Arlington Heights, III. 60005. 
Phone (812) 437-1150 [Circle 381] 


Sputtering system processes 
100 6-in. wafers per hour 


A sputtering system, the Plasmafab 
MS6200, is a cassette-loading, in-line 
magnetron system with dual cassette- 
handling stations. The MS6200’s 
throughput is up to 100 wafers per 
hour, and it can process 4-, 5-, and 
6-in. wafers with practically no delay 
when switching from size to size, the 
firm says. 

The MS6200’s major functional 
parameters include a deposition uni- 
formity across the wafer of 13%, 
+4%, and +5% for 4-, 5-, and 6-in. 
wafers, respectively. Its deposition 
temperature range extends to 320°C. 
Other benefits of the system include 
high reliability, low particulates, and 
minimal downtime, according to the 
firm. 

Deliveries take 26 weeks after re- 
ceipt of order. Prices start at 
$465,000. 

ET Electrotech, 400 Oser Ave., Haup- 
pauge, N.Y. 11788. 


Phone (516) 231-3700 [Circle 373] 


Upgraded controller units 
handle higher power levels 


To upgrade its PC20 programmable 
controller, the company has released 
two 16-channel modules specified at 
up to 48 V, compared to the 24 V of 
previous modules. With double the 
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NOW 
AVAILABLE! 


1984-85 Wap” 


Electronics 
Buyers’ 
Guide 


ii! 


The industry's most 
often-used directory: 


@ Lists more than 4000 products. 

@ Lists over 5000 companies. 

@ FREE current catalog retrieval 
Service. 


Price: $40 
In the U.S. and Canada. 





Send order with payment to: 
Regina Hera 


Electronics Buyers’ Guide 
1221 Avenue of the Americas, 
N.Y., N.Y. 10020 









COLCOAT 515 


STOPS 


Electrostatic 
DE-Taateye (=) 






Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. 

Japan’s leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your customers want. 


COLCOAT CoO., LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 
Circle 51 on reader service card 





@ Please send inquiries directly to us by /etter, telex or cable. 


QUGAWA OIGAWA ELECTRIC CO., LTD. 


Manufacturers of miniature and subminiature lamps since 1967 


3-14-12 Hatanodai, Shinagawa-ku, Tokyo, Japan. 


Phone: Tokyo (03) 781-9994 


Telex: J32694 OIGAWAMF Fax: (03)781-9244 Cable: “OIGAWAMF” TOKYO 
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PROGRAMMABLE CONTROLLERS (| SENSORS 7 MEMORIES 


voltage rating, the IM23 (input) and OM23 (output) 
modules can handle much higher power levels, thereby 
improving system noise immunity in industrial or other 
noisy environments. 

The IM23 and OM23 are both equipped with front- 
panel light-emitting diodes for channel-status monitoring. 
The channels are isolated from the internal logic of the 
controller by photocouplers. 

Samples of the IM23 and OM23 are available now. 
Prices depend upon the importing country, and inquiries 
should be made of the manufacturer. 

Philips ECG, 50 Johnson St., Seneca Falls, N.Y. 13148. 
Phone (315) 568-5881 [Circle 382] 


Pressure sensor suits 
battery or solar-power uses 


A low-power pressure sensor, designated the Miser 35 
series, is designed for remote-pressure and differential- 
pressure applications where battery or solar power 1s 
required. The 35 series incorporates the same sputtered 
thin-film strain-gauge technology used in the firm’s pres- 
sure-instrumentation products. 

The line comprises a differential pressure sensor, an 
absolute sensor, a sealed gauge pressure sensor, and a 
true gauge pressure sensor. With an output proportional 
to the pressure of 0 to 5 V dc, the lightweight 35 series 
products operate on a 6-to-12-V dc power supply. Out- 
puts that can be set are 0 to 5 V dc, 0.5 to 4.5 V de, 0.8 
to 4.0 V dc, or 1.0 to 5.0 V de. 

Each unit’s range ability can be adjusted to one-third 
of its full range, allowing a 30-lb/in.’ (true gauge) pres- 
sure sensor to be adjusted down to a range of 10 Ib/in.’ 
(true gauge). The zero setpoint can be adjusted to -50% 
elevation or +50% for suppression. Both zero and span 
adjustments are made externally through adjustment 
magnets. 

The 35 series will draw only 1.5 mA of current under 
normal operating conditions. This equates to less than 9 
mW of power at 6 V dc. The warmup time is less than 
100 pus at 80°F, making it ideal for remote polling appli- 
cations where timing is crucial. The units come with 
three connection leads, a positive power, and a positive 
output. 

Priced at $800 or $900 for a gauge or differential unit, 
the sensors are available in 10 weeks. 

Gould Inc., Gould Measurement Systems Division, Oxnard, Calif. 
93030. Phone (805) 487-8511 [Circle 380] 


Position indicators offer 
four-place digital readings 


Shaft-mounted, digital position indicators show the exact 
position of leadscrew nuts or other devices in places 
where linear movement is created by turning a shaft. The 
instruments will display both negative and positive read- 
ings on four-digit light-emitting diodes. 

Counter ranges extend up from 0 to 9,999 and down 
from O to —9,999, showing movements as small as 0.001 
in. The two models, OSE and OSEP, are calibrated for 
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common screw-travel rates and will accept and generate 
binary-coded decimal inputs and outputs used for auto- 
matic-machining or preset capability. 

The indicators, which operate on 5 V dc, can be 
mounted to shafts of up to 34 in. in diameter. An option- 
al handcrank executes a change in position. 

At a base price of $280, the indicators are available 
within four months. 

Siko Corp., P.O. Box 1461, Ann Arbor, Mich. 48106. 
Phone (313) 426-3476 


Oxide-isolated PROMs have 
access times of 25 to 40 ns 


Four oxide-isolated programmable read-only memories 
have typical maximum access times that vary from 25 ns 
for commercial grade (0°C to +70°C operating tempera- 
ture range) 16-K memories to 40 ns for military-rated 
32-K parts (-55° to +125°C). The 16-K and 32-K TTL 
PROMs, the first in a high-speed line that will include a 
64-K version planned for introduction in early 1985, 
have a speed capability resulting from the use of the 
firm’s HS2Z process technology. The process combines 
features of oxide isolation and vertical fuse techniques. 

PROMs made with HS2Z demonstrate low power dis- 
sipation and very high field fusing yields, according to 
the company. Applications for the devices include data 
processing, telecommunications, and military equipment 
that performs functions such as sequential control, mi- 
croprogramming, random logic, and code conversion. 
The memories are field programmable. 

The 4-K-by-4-bit 16-K PROMs include on-chip decod- 
ing and have two chip-enable inputs for memory expan- 
sion. They do not require separate fusing pins, and they 
feature three state outputs. 

The 32-K PROMs are organized in a 4-K-by-8-bit 
fashion. Both the 16-K and 32-K versions are available 
now in 20- and 24-pin ceramic or plastic dual in-line 
packages, respectively. 

According to the company, plastic leaded chip carriers 


[Circle 379] 


for these memories will come out next year. In 100-unit 


ElectronicsWeek/ December 17, 1984 








Submarine Engineering. 





Tomorrow is today at NUSC 


The Naval Underwater Systems 
Center is the Navy’s principal 
research, development, test and 
evaluation center for submarine 
warfare and subma- 
rine weapon sys- 
tems. We provide 
high technology 
vital to the Navy's 
tactical and strate- 
gic edge in combat 
systems (sonar, 
combat control, 
electromagnetics, 
underwater weap- 
ons and targets, : 
weapon launch and anenais SUI 
face ship sonar and undersea 
ranges. 

Engineers and scientists who 
join the Center's laboratories at New- 
port, Rhode Island and New Lon- 











don, Connecticut, are encouraged 
to take responsibility almost imme- 
diately. They design, develop and 
test ipyototypes of these systems 
and work with private 
industry on produc- 
tion of the final prod- 
uct. 

“| got responsibility 
right away, Says 
Ronald Jackson, an 
electronic engineer. 
“As | showed ability, 
my responsibility 
grew. Today, I'ma 
project engineer.” 
Through NUSC's liberal education 
policy, Ron has earned a master’s 
since he joined Newport and is 
working toward a Ph.D. 

Because the Center helps its 
scientists become expert in other 
fields, electronic engineer Donna 
Doane is concentrating on com- 
puter software. “I’m doing things 
people never have done before,” 
Donna says. “| design the project, 
and! see itto the end—to the final 
product.” Monica Sachs is learning 
something new each day. “I’m work- 
ing on weapons systems engineer- 
ing, a broad subject that allows you 
to get into several different kinds of 
engineering. | use my electronic 
engineering background to under- 
stand the other disciplines.” And 
Peter Santiago applies his com- 


puter background to quality assur- 
ance. “| look for self-gratification in 
the job, and | get that at NUSC.” 

We seek graduating and expe- 
rienced electronic and computer 
engineers with degrees from accre- 
dited colleges and universities. We 
also need computer scientists with 
degrees from colleges and universi- 
ties affiliated with a school of engi- 
neering and specializing in 
scientific and technical applica- 
tions. 

We offer you challenge, free- 
dom to be innovative and creative, 
and the opportunity to contribute 
your skills to our national defense. 

And the living is good, too! 
Newport and New London areas 
are popular for their excellent 
beaches, fishing and sailing. 

We believe we have both the 
challenge and the opportunity for 
you. For further information, contact 
Naval Underwater Systems Center, 
Personnel Staffing Division, E 
Newport, Rhode Island 02841 or 
call (401) 841-3585. 





An Equal Opportunity Employer 
U.S. Citizenship Required 
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quantities, a 4-K-by-4-bit part is priced starting at $23 
and the 4-K-by-8-bit part starts at $75. 

Signetics Corp., 811 East Arques Ave., P.O. Box 409, Sunnyvale, 
Calif. 94086. Phone (408) 739-7700 [Circle 370] 


Multi-axis servo amplifiers 
drive motors up to 5 hp 





Directed toward high-reliability robotic, machine-tool, 
and medical-system applications, the series GA4569 
Torque Switch multi-axis servomotor amplifier supplies 
60 A at up to 200 V/axis. Models in this pulse-width- 
modulated series provide two-, four-, six-, and eight-axis 
capability. 

The series is fashioned for integral 5-hp dc motors 
used with numerically controlled axis or spindle drives 
that require velocity and/or position control systems. 
The amplifiers feature high starting torque, virtually no 
time delays; and an interface to computer-controlled sys- 
tems. Amplifier operation is monitored internally by 
light-emitting diodes that indicate low drive power, an 
inhibited drive, short circuit, and over-current or over- 
temperature conditions. 

The compact size of the series permits the amplifiers to 
be used where space is limited, such as multiple-axis 
applications, where several amplifiers are positioned side 
by side. Features include a +30-V signal input providing 
15,000 A/V gain maximum and a =£90-V tachometer 
input with 7,000 A/V gain maximum. A four-axis pack- 
age in a standard configuration sells for $3,075. 

Glentek, 208 Standard St., El Segundo, Calif. 90245. 
Phone (213) 322-3026 [Circle 383] 


Solid-state motor starters 
eliminate voltage spikes 


Previously available for electric motors ranging up 
through two horsepower, a line of solid-state motor start- 
ers now include units for motors from fractional sizes up 
through 5 hp. The compact, sealed units are especially 
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suited for industries such as chemical manufacturing and 
food processing because they are impervious to contami- 
nation from adverse conditions or cleaning. 

Because of the solid-state design, the MacroStart also 
eliminates the initial line-voltage spikes that occur when 
contacts close—an important feature in applications such 
as disk drives, where circuitry 1s sensitive to noisy line 
conditions. 

The MacroStart units can be used in place of voltage- 
sensitive and current-sensitive relays and centrifugal 
switches. According to the firm, the starters offer longer 
life, more efficient operation, and improved dependability 
compared to electromechanical switches. 

Macrotronix Inc., 4016 N. Home St., Mishawaka, Ind. 46545. 
Phone (219) 256-5503 [Circle 384] 


Compact switchers suit 
processor-based products 


A 160-to-180-W switching power supply in a 130-W 
form factor, the model XL160 is the latest member of the 
company’s line intended for microprocessor-based prod- 
ucts. Housed in a package measuring 102 by 5 by 2% 
in., the unit includes all features found in the line’s other 
models, including input surge protection, user-selectable 
110 or 220 V, and overvoltage (on a +5-V input) and 
short-circuit protection. 

The 160-W unit fills the gap between the company’s 
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3 billionths of a second. 

The new Epion"™ line features 
the only rectifiers and diodes 
faster than power MOS FETs. 

3 nanoseconds at 1 amp. An 


order of magnitude faster than . 
anything else available. eo 
Finally, your power MOS FETs ' 
can do everything they were @ 
designed to do. a® 
And for high voltage _- 
applications, you'll be glad to 


know about our SDR series. These 












exhibit recovery times in the 
ultrafast range (50 nanoseconds) 
even at 1000 volts at L1OO amps. 

Epion™ is made possible by 
SSDI's proprietary Epion™ processes. 
SDR is made possible by a special 
litetime control diffusion process. 

Both are now available in chip 
or package form, and in bridge 
rectifier assemblies. 

For complete details, just drop 
us your business card or call. 
Nano nano nano. 

Right away. 
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The Power Semiconductor Company. 


Solid State Devices, Inc., 14830 Valley View Avenue, La Mirada, California 90638, (213) 921-9660 


Ready for the next step in power semiconductor technology? Resumes now being considered. 
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150-W and 200-W supplies. Employing the firm’s cur- 
rent-controlled two-stage converter, the model XL160 
offers 160 W in still air cooling and 180 W with forced 
air. The unit complies with various standards, including 
Underwriters Laboratories 478 and Verband Deutscher 
Elektrotechniker 0806. : 

In lots of 1,000, the XL160 sells for $140 each. The 
XL160 was designed for high-volume manufacturing, 
which reduces the overall cost of the unit to customers. 
Boschert Inc., 384 Santa Trinita Ave., Sunnyvale, Calif. 94086. 
Phone (408) 732-2440 | [Circle 377] 


Uninterruptible power source 
backs up fully configured PC 


The Model 300PC+ power source supplies uninterrupti- 
ble standby power for a fully-configured IBM Corp. Per- 
sonal Computer and all the add-on boards a PC can 
accommodate, as well as a monochrome or color moni- 
tor. It also powers computers equipped with hard disks, 
such as the PC XT, DEC Rainbow Plus, the Apple Lisa 
with Profile, or a number of other business systems. 

When a disturbance in utility power occurs, the 
300PC-+ provides regulated ac power allowing a typical 
PC to operate for up to 15 minutes, which is usually 
sufficient to complete a processing task without losing 
data. With an exterior design matching various desktop 
computers, the model 300PC+ powers computer loads 
with a regulated ouput providing the correct peak ac 
voltage and the proper root mean square voltage. Its 
sealed internal battery is maintenance free. 

In contrast to other low-cost uninterruptible power 
systems that either fail to operate properly at light loads 
or do not regulate the output voltage from the battery 
and inverter, the 300PC+ operates for any load from 
zero up to its full 200 W (or 300 VA) rating. Available 
now for immediate delivery, the model 300PC-+ sells for 
a retail price of $595. 

American Power Conversion Corp., 89 Cambridge St., Burlington, 
Mass. 01803. Phone (617) 273-1570 [Circle 376] 


Surface-mount technology 
helps shrink 150-W switchers 


A line of multioutput, open-frame switching power sup- 
plies designated the MCT series uses surface-mounting 
technology to fit units that supply 150-W into frames 
measuring 9 by 5 by 2% in. Features include a switching 
frequency of 60 Hz to accommodate small magnetic com- 
ponents and a compact proprietary output filter network. 
Intended for microprocessor-based systems, the line will 
drive two Winchester disk memories, floppy disks, and a 
streaming-tape backup. 

All four units in the line have identical 5-V, 25-A and 
12-V, 5-A outputs. The triple output MCT-309-0512 
model also provides a tightly regulated floating 12 V at 2 
A, while the third output of the MCT-309-0512S is a 
semiregulated +12 V at 1.5 A and -12 V at 1 A. The 
12-V output meets the 5% total regulation band rec- 
ommended by disk-drive manufacturers. The supplies 
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meet various U.S. and international safety standards. 
The power supplies, which are available 30 to 90 days 

after receipt of order, sell for $295 each. 

Todd Products Corp., 50 Emjay Blvd., Brentwood, N.Y. 11717. 

Phone (516) 231-3366 [Circle 378] 





Hard disk records all 
serially transmitted data 


A computer peripheral called the Monitor/One uses a. 
314-in. hard disk to record all data transmitted in either 
or both directions on any serial data line. The data may 
be played back exactly as transmitted or interpreted to 
allow nonprinting characters to be viewed. 

Data is time-stamped as it is recorded, making it possi- 
ble to determine exactly when relevant data was trans- 
mitted. The device is transportable and can operate unat- 
tended at a remote site. An optional tape drive allows the 
recorded data to be removed and retained for playback 
or review. Because the device is both hardware and soft- 
ware transparent, it cannot be detected or bypassed un- 
less disconnected. | 

The Monitor/One sells for $3,495 each; initial deliver- 
ies are scheduled for the first quarter of 1985. 

Passive Technology Corp., 1 Briarwood Lane, Wakefield, Mass. 
01880. Phone (617) 246-3902 [Circle 375] 





AutoCAD is enhanced by use 
of direct-input touch device 


In Touchpen, a drawing pad, pen, controller board, and 
display screen that incorporates a micromonofilament- 
mesh filter are combined to offer the designer a package 
for computer-aided drafting that permits drawing either 
on the screen or the pad. (The pad relies on the same 
mesh technology.) With this package, users can replace 
the original AutoCAD combination of mouse, digitizer 
pad or cursor, and keyboard keys. 

Screen resolution is 2,000 by 2,000 pixels. The accura- 
cy of the pen is —£0.5 mm, and it covers the mesh at a 
rate of 22 coordinates/s. To achieve AutoCAD’s bidirec- 
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High technology comes in all shapes 
and sizes at Texas Instruments. 


fessional sports and entertainment 


If you think of Texas Instruments only 
as calculators and business computers, 
think again. 

In the arena of high technology, 
TI is a diversified leader. In such fields 
as semiconductors, digital seismic data 
recording and metallurgical materials. 

One of TI’s fastest growing 
businesses is in the government elec- 
tronics area, pictured above. We 
develop and produce Radar, Infrared 
and Missile Guidance systems. Plus 
Communications, Navigation and 
Intelligence systems. 

As an engineer or computer pro- 
fessional with Texas Instruments, 
you'll have an opportunity to add to 


An Equal Opportunity Employer M/F 
© 1984 Texas Instruments Incorporated 


our long list of breakthrough defense 
concepts. 

You'll also have a chance to break 
away to year-round outdoor activities 
at our locations in Dallas and 
Lewisville, Texas. Everything from 
boating, fishing and camping to pro- 


parks. 

Texas Instruments. If you’ve got 
the talent, we’ve got the technology. 
In all shapes and sizes. 

Send your resume, in confidence, 
to: Jack Howell/Texas Instruments 
Equipment Group/Dept. EW/P.O. 
Box 741808/Dallas, Texas 
75374-1808. j 


TEXAS 
INSTRUMENTS 
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tional zoom enlargement, the user touches two points to 
make a window of the area to be magnified, and contin- 
ues drawing at the enlarged size. 

The controller board occupies one short slot on an 
IBM Corp. Personal Computer, XT, or AT. The Touch- 
pen is priced at $500. Sa will start in January 
1985. 

Sun-Flex Co., 20 Pimentel Ct., Novato, Calif. 94947. Phone (415) 
883-1221 [Circle 356] 





Chip set simplifies 
local-network connections 


An Ethernet chip set that is compatible with the IEEE 
802.3 standard simplifies connections between microcom- 
puters or minicomputers to a local-area network. When 
combined, the Am7990 LAN controller for Ethernet and 
the Am7992A serial interface adapter support network- 
ing requirements for 10-b/s applications. 

The Am7990/7992A chip set features buffer manage- 
ment with descriptor rings, which reduces central pro- 
cessing unit overhead. The chips’ 16-bit bus interface is 
compatible with the iAPX86, 68000, Z8000, and LSI-11 
processor lines. Automatic data chaining reduces the 
memory size requirement, and signal noise filtering mini- 
mizes false starts and assures accurate data handling. 

The Am7990 also supplies all link-layer functions for 
Ethernet, but it also provides a flexible interface to the 
host CPU. A 24-bit-wide linear address provides direct 
memory address into the entire memory space of all 
major 16-bit processors. The model Am7990 interfaces 
with both multiplexed and demultiplexed data bases with 
a minimum of external logic, and has controls for ad- 
dress/data bus transceivers. 

The Am7992A bipolar SIA is a Manchester encoder- 
decoder that provides the connection between the 
Am7990 and the Ethernet transceiver cable. Potential 
false starts are minimized by such features as transient 
noise suppression and guaranteed signal threshold limits 
in both data and collision paths. 

Available now, the Am7990 is housed in a 48-pin, 600- 
mil ceramic package and sells for $76.50 in 100-piece 
quantities. The Am7992A, housed in a 24-pin 300-mil 
ceramic package, sells for $23 each. 

Advanced Micro Devices Inc., 901 Thompson Place, P.O. Box 
3453, Sunnyvale, Calif. 94088. Phone (408) 732-2400 [Circle 374] 





Encoder series is designed 
for controller compatibility 


A series of electromagnetic absolute and incremental en- 
coders is designed for programmable controller compati- 
bility. Systems consist of a National Equipment Manu- 
facturers Association 12 resolver-transducer and remote 
Snaptrack decoder. 

Resolutions of 65,536 parts/turn binary and any pre- 
scaled value to 10,000 parts/turn binary-coded decimal 
are available with a single +12- or +15-V dc supply 
input. Systems maintain transducer cable runs to 1,000 ft 
in electrically noisy environments. Since all of Snap- 
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track’s inputs and outputs include industrial-grade termi- 
nal blocks, installation can be accomplished quickly with 
just a screwdriver. Also included are dc velocity, no- 
motion detector, automatic self-test, and tristate and 
open-collector output options. 

Available now, systems start at $595 each in original- 
equipment-manufacturer quantities. 
Computer Conversions Corp., 6 Dunton Ct., East Northport, N.Y. 
11731. Phone (516) 261-3300. [Circle 389] © 





Shaft-encoding system links 
directly with a resolver 


Capable of emulating absolute or incremental encoder 
outputs, the SCB-24 series is a complete shaft-encoding 
system in a plug-in circuit board. Units are designed to 
interface directly with resolvers, combining an integral 2- 
VA, 400-to-2,600-Hz oscillator/driver with a 10- to 16- 
bit resolver-to-digital converter. 

Output angular data is available in parallel format via 
tristate byte-addressable latches or in incremental format 
(A quad B plus zero marker). Other optional features 
include a 10-V dc tachometer output with linearity to 
+0.5% and carry/borrow outputs for multiturn applica- 
tions. 

The shaft encoding system’s dimensions are 4% in. by 
61%4 in. The SCB-24 is available now with delivery taking 
two to six weeks after receipt of order. Prices for the 
SCB-24 series starts at $440. 
Control Sciences Inc., 9509 Vassar Ave., 
Phone (818) 709-5510 


Chatsworth, Calif. 91311. 
[Circle 390] 
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Management system serves 
as planner, estimating tool 


A project-resource and time-manage- 
ment system is designed for the soft- 
ware manager. It runs on a VAX 
computer and provides support for 
multiple users, the facilities to pose 
“what if’ questions, and a capability 
that allows each project participant 
to track individual progress. 

The system functions as a planner, 
tracking, and estimating tool. As a 
planning tool, it allows more accu- 
rate forecasting of project comple- 
tion. As a tracking tool, it shows 
which projects are ahead of or be- 
hind schedule. As an estimating tool, 
it maintains histories of past projects 
to allow more accurate forecasts for 
future projects. 

It runs on any VAX model under 
the VMS operating system, version 
3.1 or higher. VAX/Ultrix and 
PDP-11 versions supporting RSX- 
11/IAS and Unix are in development 
for release in 1985. Prices start at 
$4,000. 

Boston Systems Office, 469 Moody St., 
Waltham, Mass., 02254. Phone (617) 894- 
7800 [Circle 361] 


Package allows MS-DOS 
software to run under Xenix 


The Poppy OS is a software package 
that allows MS-DOS-based software 
to run under the Xenix operating 
system, thereby allowing users to run 
single-user MS-DOS applications 
programs in~a 12-user multiuser 
environment. 

The package expands the software | 
available for multiuser systems to in- 
clude MS-DOS-based software such 
as WordStar, Multi-Plan, and dBase 
II. 

Poppy OS allows the MS-DOS sys- 
tem calls to “speak” to the Xenix 
interpreter. Hence, the shell enables 
MS-DOS-based software to function 
on the Poppy 286/186 Xenix, 80286- 
based system as if it were operating 
under MS-DOS. This shell also al- 
lows multiple users to run MS-DOS- 
based software on one Xenix Poppy 
computer. 

Durango Systems Inc., 3003 N. First St., 
San Jose, Calif., 95134. Phone (408) 946- 
5000 [Circle 359] 



























































ElectronicsWeek/ December 17, 1984 









Furnas switched to a Plenco Polyester 


to maintain its 


standard of excellence and save... 
500,000 Pounds Later They Still Do. 


Furnas Electric Company, Batavia, 
Illinois, is one of the industry 
leaders in the manufacturing of 
industrial motor controls. As part 
of a continuing plan to maintain 
the value of their magnetic starter 
line they undertook a testing 
program of materials and methods 
with interesting results. 


“We switched to a Plenco poly- 
ester for some of our molded 
parts,’ the Furnas engineers 
reported. By using Plenco’s gran- 
ulated compounds instead of bulk 
compounds we need less ma- 
chinery and we save on deflashing. 
We tested other materials includ- 
ing thermoplastic, and they didn't 
stand as much heat as the thermo- 
set. Plenco materials have the 
right combination of manufactur- 


ability and suitability for our de- 
manding application. Esthetics are 
important, too: these thermosets 
give us an attractive product.’ 
The Furnas Electric Company’s 
manufacturing engineer was 
emphatic: “I'd rate Plenco Number 
One for the quality of their 
materials, engineering support 
and unbeatable service. After 
experimenting with other materials 
and suppliers we’ve become heavy 
users of Plenco’s compounds’ 


Plenco thermosets give you 
savings without sacrifice—a money 
saving choice for quality, economy 
and performance. Choose a 
Plenco thermoset molding com- 
pound. You'll be glad you did 
instead of wish you had. Give us a 
call at (414) 458-2121. 





PLASTICS ENGINEERING COMPANY 
Sheboygan, WI 53081 


-thermoset plastic performance 
for 50 years. 


Through Plenco research...a wide range of ready- 
made or custom-formulated phenolic, melamine- 
phenolic, alkyd and polyester thermoset molding 
compounds, and industrial resins. 
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Pitch it high. Designed to provide an 
overview of ultrasonics and magnet- 
ic-resonance instruments from Matec 
Instruments Inc., its six-page short- 
form catalog includes product photo- 
graphs, descriptions, and _ specifica- 
tion tables. Call (401) 739-9030 for a 
copy, or write the firm at 60 Mon- 
tebello Rd., Warwick, R.I. 02886. 

[Circle reader service number 426] 


A new year? America’s love/hate af- 
fair with high technology is revealed 
in a Louis Harris poll, “Highlights of 
the Road After 1984.” Four hundred 
leaders in Congress, business, and 
education, plus 1,256 other citizens, 
expressed their concerns about priva- 
cy, the effect of computers in schools 
and at work, and other issues. But, 
surprisingly or not, those who had 
read George Orwell’s novel, 1984, 
were twice as likely as those who 
had not to say we are “not close at 
all’ to a Big Brother-like society. 
Free copies of the survey are avail- 
able from Southern New England 
Telephone, which commissioned it. 
Call (800) 255-8000, or write to Per- 
sonnel and Corporate Relations, 227 
Church St., 9th floor, New Haven, 
Conn. 06506. [Circle 421] 


PDP-11. The PDP-11 Software 
Source Book covers applications and 
systems software for PDP-11 mini- 
and microcomputers in 33 categories. 
Prices, vendors’ names, and_ tele- 
phone numbers are provided, and 
compatibility with VAX is noted. 
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The two volumes are free from Digi- 
tal Equipment Corp., Printing and 
Circulation Services, 444 Whitney 
St., Northboro, Mass. 01532 (order 
number EB-26030-41). [Circle 422] 


Stencils. The role of stencil metal 
masks in solder deposition for sur- 
face mounting is covered in a data 
sheet that is available from Micro- 
Screen Precision Products, 1108 S. 
High St., South Bend, Ind. 46618; or 
phone (800) 348-2993 for a free 
copy. [Circle 425] 


Top of the charts. A chart that 
shows microwave applications by fre- 
quency, covering the major commer- 
cial and military applications from 1 
to 44 GHz, is free for the asking 
from Wavetek, P.O. Box 85265, San 
Diego, Calif. 92138; phone (619) 
279-2200, ext. 326. The chart also 
shows letter designations for both the 
IEEE-521 radar bands and the mili- 
tary ECM bands. [Circle 423] 


Altruism. A national edition of the 
High Tech Directory of Telecom- 
munications and Computer-Related 
Associations, priced at $2.50, lists as- 
sociations that are willing to act as a 
public resource within their special- 
ties. Order it from Young & Asso- 
ciates Inc., 6187 Executive Blvd., 


Rockville, Md. 20852. Associations 
interested in being listed should call 


(301) 984-8586. [Circle 424] 
Saving space. Special prices are of- 
fered by Architecture Technology 
Corp. in a catalog that includes di- 
rectories, newsletters, the LocalNet- 
ter’s Design Handbook, and more. 
Investigate this one by calling (612) 
935-2035, or by writing the publisher 
at P.O. Box 24344, Minneapolis, 
Minn. 55424. [Circle 427] 


Help is here. Professional books in 
computer science and research and 
development are listed in Marcel 
Dekker Inc.’s free catalog. It’s avail- 
able from the publisher at 270 Madi- 
son Ave., New York, N.Y. 10016; 
phone (212) 696-9000. [Circle 449] 


Whatever happened to...? The annual 
turnover of computer sales personnel 
is 35%, according to Bob McGrath 


& Co. Inc., publisher of “Who’s 
Where”’ and tracker of IBM alumni 
since 1971. The new edition will list 
over 4,000 field-management persons 
from IBM, Wang, and other large 
vendors, and it is expected to sell for 
$30. Order it from the publisher at 
9451 LBJ Freeway, Suite 220, Dal- 
las, Texas 75243; phone (214) 690- 
8990. [Circle 429] 


Modularity. A360 Vector Bus archi- 
tecture is highlighted in a six-page 
brochure that includes four examples 
of how this modular system can han- 
dle different mixed-signal device 
types. Teradyne Inc.’s Inquiry Sys- 
tems and Analysis Division gives out 
copies from 35 Morrissey Blvd., Bos- 
ton, Mass. 02125. [Circle 428] 


Standard bus. The catalog of STD 
bus products from Computer Dy- 
namics covers board-level products, 
software, support products, and peri- 
pherals—over 130 products. For free 
copies write to 105 S. Main St., 
Greer, S.C. 29651; phone (803) 877- 
7471. [Circle 443] 


Watch it. A data-line monitor that 
runs as a hardware-software exten- 
sion to the Apple II, II+, and Ile 
personal computers, the Metascope, 
is detailed in a four-page brochure 
from its developer, Metatek Inc., lo- 
cated at 410 93rd Ave. N.W., P.O. 
Box 33129, Minneapolis, Minn. 


55433. For a free copy, call (612) 
[Circle 430] 


786-8253. 
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In today's sophisticated world of military electronics, new 
mobile ATE Systems and diagnostic tools are available, 
permitting fault diagnosis of electronic systems anywhere. 


The PACE PRC-Series/Bench Top Repair Systems let you 
repair electronic systems... anywhere, anytime. That's 
why the PACE PRC-350C Bench Top Repair Center is 
employed in the Army's new mobile maintenance van... 
the AN/MSM-105(V) I Test and Repair System. PACE 
Systems are utilized at all major Army, Navy, Air Force, 
Marine Corps Depots, shipboard repair shops and 
hundreds of remote intermediate maintenance facilities 
worldwide. 


The PACE PRC-Series are bench-top/field deployable 
electronic repair centers providing all functions needed 
for fast, cost-effective repair and rework of electronic 
assemblies. Designed to satisfy a customer's specific 
requirements, the reliability of the 
system has been proven through 
thousands of military operating 
hours. 












or work aids are readily 
available through the 

government supply 
-m\ system or the world- 
? F wide network of PACE 
representatives 

... anywhere. 


® PACE, Incorporated 
9893 Brewers Court 
Laurel, MD 20707, U.S.A. 
(301) 490-9860 
Telex 87446 


Systems for Repair, Development and Production of Electronic Assemblies 
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NOW TWO 
SUPER CHOICES! 


A New Magnetic Card Reader/Writer 
with RS232C Interface 
_ for Direct PC Connection 





Model ACT-270-1R 
yy Reader 






lrive ease and 
blend with superb per- 
ormance to match diverse needs. 
| The compact ACT-270, an economical 
| read-only manual unit with RS232C interface, is 
also available. : 
_ Advanced SRD technology achieves extraordinary 
_ reliability and cost performance. Every member 
_ of the NEURON family is designed for lightweight 
handling ease, minimal power consumption and 
dependable long-life service. 
Contact us today for complete information on the 
new ACT-670 and entire NEURON family. 









S R DCORPORATION 


SRD USA Office Marume Bldg., 3-7-16 

2250 E. Imperial Highway, lwamoto-cho, 

Suite 252, Chiyodaku, Tokyo 101, Japan 
EL Segundo, CA 90245-3501 Tel: (03) 863-0051 

Tel: 213/417-5114 Fax: (03) 866-7486 

Telex: 664474 SECIMP Telex: 265-5008 SRD CO J 
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What do you get when you 
combine Georgia hospitality 
with TRW Technology? 


The state-of-the-art in a 
more relaxed state of mind. 


The brand new TRW Defense Systems Group Warner Robins Engineering facility 
at the heart of the peachtree state of Georgia is one of the most sophisticated 
research and development centers to be found anywhere north, south, east or 
west. But, it’s the southern hospitality you'll find in Warner Robins friendly com- 
munity that makes it so ideal for you and your family. If you have a BS in EE, 
Math or CS, join TRW at the leading edge of: 


ELECTRONIC WARFARE/AVIONICS SYSTEMS 


We're at the forefront of the research, design and development of embedded com- 
puter systems for airborne applications and associated ground based hardware and 
software systems engineering for airborne radar, ECM, ECCM, radar warning 
receivers, and avionic test and support systems. Our ultra modern facilities offer in- 
dividual offices with your own computer work station. 


EW SYSTEMS — Experience in: threat analysis, design analysis and test, ECM 
techniques measurement, system design, RWR and ECM systems, hardware/soft- 
ware integration, OR requirements development/analysis. 

MODELING & SIMULATION— FORTRAN development experience in: radar, 
simulation, EW system simulation, ECM system simulation, OR RWR system 
simulation. 


REAL TIME SOFTWARE DEVELOPMENT — Assembly/JOVIAL/FORTRAN ex- 
perience in: executive structure, hardware/software interface, signal processing, 
algorithm development, OR diagnostics fault isolation. 


SOFTWARE DEVELOPMENT — Experience in information management systems, 
data reduction and analysis, OR processor simulations/emulations. 


SOFTWARE TEST -— Experience in: performance analysis, software V&V, hard- 
ware/software interface, OR real time software. 


DAYTON,OHIO and REDONDO BEACH, CALIFORNIA OPPORTUNITIES: 
similar positions are available in both Dayton and Redondo Beach. 

TRW offers excellent salaries and an outstanding flexible benefits plan. Relocation 
assistance is available. For immediate consideration, call COLLECT or send your 
resume in confidence to: Carl Mabee or Mel Hocker, TRW Defense Systems 
Group, 293 Highway 247 South, Dept. EW-12, Warner Robins, GA 31093. (912) 
929-7300. Equal Opportunity Employer. U.S. Citizenship Required. 


aren 


A Company Called TRW 








TO ANSWER BOX 
NUMBER ADS 


Address separate’ en- 
velopes (smaller than 11” x 
5” for each reply to: 


Box Number (As indicated) 
Electronics Week 
Box 900, NY 10020 





POSITIONS VACANT 


E.E. Logic Board Design Engineer — 2 yrs. 
expr., VTD, DEC, VT220 compatible. Call 
Roger at Questeq (203) 967-4000. 


Engineers — Discreet, Personal, Reputable. 
National-fee paid. Murkett Assoc., Box 527, 
Montgomery, AL 36101. 


POSITIONS WANTED 


Microcomputer Expert for hire. Contract or 
per diem. Programming, products with a 
brain, circuitry. Mr. Masel, 718-476-1516. 


RESUMES 


Resumes — Complete instructions and 
examples; $4, Consultants, Box 567—4J, 
Bergenfield, N.J.07621. 





INVENTIONS WANTED 





Inventions, ideas, new products wanted! In- 
dustry presentation /national exposition. 
Call 1-800-528-6050. AZ, 1-800-352-0458. 
X831 _ 


Sell your 
Specific Software 
Specifically 


If you have software designed 
specifically for the electronics in- 
dustry, you can advertise it — 
for only $114.75 per inch — to 
people specifically in need of it, 
through Electronics Week’s 
Computer Software Section. 


Electronics Week 
yaVIL VSL SY 
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ACCEPT THE CHALLENGE 
PERFORM RESEARCH FOR TOMORROW'S NAVY 


Become a member of a superb team of scientists and engineers who are conducting pioneering scientific research 
and advanced technological development for tomorrow's Navy. Join the Navy’s Corporate Laboratory which has a 
sterling reputation for technical excellence and achievement for increasing the combat effectiveness of the fleet. 


Career opportunities exist for electronics engineers with bachelor’s and/or advanced degrees and computer 





scientists with advanced degrees in these areas: 


¢ combat management systems e electromagnetic scattering 
e radio frequency technology © vacuum science 

® spacecraft power sources @ microelectronics 

@ pulsed power e electronic warfare systems 
@ microwaves e signal exploitation systems 
e electronics instrumentation © communications systems 
® signal processing e radiowave propagation 





e information processing systems 
e artificial intelligence 

e fiber optics 

e radar systems 

® command and control systems 
® voice processing techniques 

e electro-optics 


Career advancement is based on professional achievements. Merit pay up to $66,000 per year. Send resume to: 


NAVAL RESEARCH LABORATORY 


Civilian Personnel Office Code ML-1813 EW 
4555 Overlook Avenue, S.W. Washington, D.C. 20375-5000 


AN EQUAL OPPORTUNITY EMPLOYER * MINORITY/FEMALE/DISABLED »* U.S. CITIZENSHIP REQUIRED 






XEROX 295 
TELECOPIER 


To enable you to get your 
Classified Advertising type- 
written copy into this section 
at the last possible minute, 
we've installed a XEROX 295 
TELECOPIER (which also 
receives copy from other 
makes) in our New York home 
Office. 

If you have a telecopier, 
just call the number below to 
see if your equipment is com- 
patible. If you don’t have a 
telecopier, call and we'll help 
you locate the nearest one. It 
could even be in your own 
firm or building. 

NOTE: The Xerox 295 can- 
not accept photos or art, but 
as always, there is no charge 
for typesetting and layout 
service. 





















































CALL 
(212) 512-6800 
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STILL LOOKING 
FOR YOUR DREAM JOB? 


Then be sure to check out the employment opportunities 
contained in ELECTRONICS WEEK Classified Section. 

Or, why not consider placing a Position Wanted ad? 
The cost is low (only $2.53 per line) and the results are 
often rewarding. For more information call or write: 


Post Office Box 900 
ELECTRONICS New York, N.Y. 10020 
WEEK Phone 212/512-2556 
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Joysticks 
Versatility by the Handful 


Come to grips with your control requirements. . . with hand-operated 


displacement joysticks from Measurement Systems. 


Start with standard rugged, boot-sealed construction, 
smooth gimbal action and high reliability, center- 
tapped potentiometers. Then choose your options: 


Up to eight switches for auxiliary control functions. 
A thumb operated miniature joystick that can expand 
primary axes up to ten proportional outputs. And ten 
different handgrip styles adaptable for many uses, 
such as remotely piloted underwater vehicles, flight 
simulators and military vehicles. 


Our joysticks are proven in these and other demand- 
ing applications. For a better handle on how they 
can work for you, call or write us. 


2 en ee ee 






Measurement Systems, Inc. 


121 Water Street, Norwalk, CT 06854 203-838-5561 
Circle 172 on reader service card 
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Industrielle Computer Systeme 


We’re not only brewing beer: 


From the Silicon Valley of Bavaria 
CMOS RAM Board for Q-Bus® 





We’re 
looking 

for 
distributors. 





On stock: type MCV 11-1 only US $ 968.00 each for orders of 100, fob Munich. 


= dual height board m 18 or 22-bit addressing m up to 128 kBytes memory size 
m module address and banks jumper selectable m |/O-page selectable m fast 
access time m mixed configuration with CMOS RAM and EPROM am on-board 
battery back-up m= more than 2,000 hours of data retention within 2 years 


INCA Systeme GmbH Tel. (089) 9 03 60 31 - Telex 5 213 707 inca 
Marsstr. 7 - D-8011 Aschheim nr. Munich/W. Germany 
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Editorial | 


... AND TO ALL 


A GOOD NIGHT 





he holiday season is upon us, and that 
means that it is the time of the year for 
ElectronicsWeek’s traditional wish list for the 
upcoming year for the people and companies 
that make up the industry. 
=» For the semiconductor industry: A book-to- 
bill ratio that provides joy despite all the pre- 
dictions to the contrary. 
=» For the manufacturers of personal comput- 
ers: Hardhats to protect them from the after- 
shock of the coming shakeout. 
a» For Coleco: Cabbage Patch “‘parents’’ eager 
to buy computers for their Kids. 
a» For robot makers: Machines that see no evil, 
hear no evil, and speak no evil. 
= For robots: A conference on how to utilize 
humans on the factory floor. | 
=» For AT&T’s computer marketing group: A 
plan to reach out and touch anyone. 
= For government test-specification authors: A 
list of specifications that actually are worth 
measuring. 
=» For computer makers: A superlative beyond 
“super” to hang on the next stage of large- 
scale computing. 
=» For the FCC bureaucrats advocating fre- 
quency sharing: A GAO plan for office 
sharing. . 
= For Sony: A discovery that the VHS video 
cassette recorder format is dangerous to your 
health. 
= For Satellite Business Systems: A problem 
for the solutions it is offering. 
=» For Jerry Sanders, of Advanced Micro De- 
vices: A starring role in the new Hollywood 
film, ‘‘Hello, Mr. Chips.” 
s For John Akers of IBM: A sampler, hand- 
knitted in a hot tub in Santa Clara, Calif., for 
his office wall, reading, ““When in Rolm do as 
the Rolmans do.” 
=» For all venture capitalists: More entrepre- 


neurs who will assume the Lotus position. 
=» For the Pentagon’s Star Wars program: A | 
new LucasFilms Ltd. production, “Reality 
Strikes Back.” 

s For LucasFilms Ltd.: A consulting contract 
from the Pentagon for its Advanced Weaponry 
program. 

= For the United States Air Force: Radiation- 
hardened coffee for its new $7,500 microwave 
airborne coffee pots. 

=» For Exxon: A resurrected and _ profitable 
semiconductor subsidiary, perhaps named 
Exxilog. 

= For the military’s acronym makers: A new 
acronym, Get Smart, for Get Silly Military 
Acronyms Removed—Tout de suite. 


or Bruno O. Weinschel, [EEE’s new presi- 
dent-elect: A lifetime subscription to Ir- 
win Feerst’s newsletter, Committee of Con- 
cerned E.E.s. 
= For Irwin Feerst: A diploma detector accu- 
rate to the nth degree. 
=» For the American Electronics Association: 
A shortage of electronics engineers. 
s For electronics engineers: A shortage of 
EEs. 
= For the Institute of Electrical and Electron- 
ics Engineers: A surplus of electronics engi- 
neers willing to pay dues. 
=» For corporation chief executives: Directors 
and stockholders more concerned about the 
next decade than the next quarter. 
=» For research and development engineers: 
Management that is more concerned about the 
product line than the bottom line. 
= For electronics engineers over 40: Engineer- 
ing management over 65. 
»s And for all in the electronics community 
and their loved ones: A joyful holiday and a 
peaceful, healthy, and prosperous 1985. | 
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In the sometimes confusing world that spans from 
automatic component insertion and parts placement 
to full factory automation, there are two guidelines 
worth remembering: 


To produce top quality, invest in top quality. 
Working in conjunction with major electronics 
manufacturers, Universal has developed a complete 
family of automatic assembly machines which set 
new quality standards and deliver increased pro- 
duction. Universal's reputation for producing high- 
reliability assembly equipment is based upon 
decades of cooperative effort resulting in the quality 
and reliability required to meet customer production 
needs. Not surprisingly, customers repeatedly rely 
upon Universal to provide the assembly systems 
required. 
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Now you 
can plan for 
tomorrows 

growth... 





but only 
invest for 
todays 
needs. 





To plan for growth, invest in flexibility. The 
“building block” concept developed by Universal 
allows expansion by design rather than guess- 
work. Only Universal offers a complete family of 
automatic assembly machines designed to be 
easily integrated with either a flexible production 
line or a fully automated factory whenever this is 
justified by your manufacturing requirements. 
System-matched hardware and software have been 
developed to allow step by step expansion that is 
inexpensive, reliable and uncomplicated. By 
working with Universal's Sales Engineers, you can 
develop a system that will meet your company's 
current needs and ‘grow’ to meet future needs. 


Universal's Sales Engineers and Factory Automa- 
tion Specialists will welcome an opportunity to 
analyze your current and projected needs and show 
you how your company can benefit from the 
increased production and improved product reli- 
ability that only Universal's electronic assembly 
systems can provide. Contact your Universal sales 
office or send for more information. 


Subsidiary of B DOVER | CORPORATION 


, a ee 
Universal Instruments Corporation # Box 825, Binghamton, New York 13902 »= Tel: 607/775/1747 @ TWX. 510/252/1990 
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You Shouldn't Compare Apples and Oranges 

We apologize for our unfair comparison. But 
when it comes to POWER-ONE’s new FLEX-Series 
D.C. power supplies, there really isn't anything 
comparable on the market. 

Based on II pre-designed case sizes, with power 
ratings from 10 to 400 watts, the FLEX-Series dramati- 
cally simplifies the development of custom power 
supplies. You can specify the exact output ratings 
and options you want...at a fraction of the cost and time 
of a full custom design! 


Built to Your Exact Requirements 

With the FLEX-Series you pay only for the 
features you specify. And using our “Total Package” 
concept there's no additional assembly labor, 
no extra parts to buy. As for options, you name it. 
Virtually any output voltage and current combination 
is available. There's connectors, fans, covers, front 
panel assemblies; there’s power fail monitoring, high 
surge current capabilities and much, much more. 


Safety Approved Worldwide 
The FLEX-Series is certified to the world’s 
toughest safety agency requirements. Which means 
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you can take delivery of an internationally approved 
power supply, built to your exact specifications, in the 
shortest leadtime in the industry! 


Call for a Quotation 

Whatever your quantity needs — large or small 
— the FLEX-Series will save you time and money. 
Plus, it's POWER-ONE proven. So call today fora 
FLEX-Series quotation. Or get the full FLEX-Series 
story in our new 1985 Catalog. You'll agree that all 
other custom power supplies are nothing more 
than BRAND-X when compared to the flexible 
FLEX-Series. 


“Innovators in Power S 
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2. Power SUPPLIES 


POWER-ONE LINEAR PRODUCTS 

740 Calle Plano * Camarillo, CA 93010-8583 
Phone: (805) 987-8741 or (805) 987-3891 

Call Toll Free from California: (800) 421-3439 
Outside California: (800) 235-5943 












